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ABSTRACT OF THE DISSERTATION

Peer Nutrition Education: A Model for Nutrition Education Among Spanish-Language
Participants of the Special Supplemental Nutrition Program for Women, Infants and
Children (WIC)
by
Maximino Alfredo Mejia
Doctor of Public Health in Nutrition, 2002
Patricia Johnston, Chairman

Despite the steady improvement in the health status of Americans, Hispanics are a
minority in the United States with greater prevalence of several infectious and chronic
diseases and less health knowledge than the average citizen. Nearly half of the Hispanics
living in this country die of preventable nutrition-related conditions, with heart disease
and cancer being the leading causes. Since this minority has limited access to health care
and preventive services, there is a need for an inexpensive, viable model of health
education for this underserved segment of the population in order to lower the excess of
preventable diseases. We trained lay individuals as peer nutrition educators to improve
the access to primary prevention among this medically marginlized minority.
We tested the effectiveness of nutrition education delivered by peer nutrition educators to
increase fruit and vegetable consumption and to lower the intake of total fat and saturated
fat among low income, low literacy, Mexican-American women attending a Spanishlanguage WIC clinic.
iii

This randomized clinical trial had pre/posttest evaluations of diet and self-efficacy
at the beginning and end of the 17 week intervention. At baseline there were 98
experimental and 97 control women. We report the results from the 82 experimental and
72 control women who completed the study. The experimental group received peer
nutrition education. The control group received conventional health education delivered
by registered dietitians. Both groups received three 45-minutes classes during three
consecutive months.
The experimental group significantly increased fruit consumption (1 serving) and
decreased the percent of calories from total fat and saturated fat. Vegetable consumption
remained unchanged in both groups. Dietary self-efficacy modestly increased in the
experimental group and significantly dropped in the control.
The subjects receiving peer nutrition education reached the national
recommendations for the prevention of chronic disease by reducing their consumption of
calories from fat to 30% and saturated fat to 9%, and by exceeding the goal of 5 servings
of fruits and vegetables per day. This trial demonstrates that peer nutrition education is
an effective model to promote eating behaviors to prevent diet-related chronic disease
among Mexican-American women.
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CHAPTER 1
INTRODUCTION

Despite the steady improvement in the health status of Americans

l,p. 3

, Hispanics

are a minority in the United States with greater prevalence of several infectious and
chronic diseases and less health knowledge than the average citizen 2. Nearly half of the
Hispanics living in this country die of preventable nutrition-related conditions, with heart
disease and cancer being the leading causes \ Nonetheless, this population has a lower
incidence of both conditions

l,p. 35,3

, when compared to non-Hispanic whites. Heart

disease is especially lower among Mexican-Americans bom in Mexico 4. The traditional
Mexican-American diet could be one of the protective elements that explain part of this
apparent advantage. Thus, nutrition education targeting Hispanics should be aimed to
build on the strengths of the Mexican-American diet5 to prevent this population from
falling into the behavioral norms of the high risk community environments where now
they live 6.
Late in 1990 the Department of Health and Human Services set the objective to
increase by 50% “culturally and linguistically appropriate community health promotion
programs for racial and ethnic minority populations” 1. Despite this recommendation.
only a few nutrition education programs have been documented for primary prevention of
heart disease and cancer among low literacy, low acculturated Hispanics, mainly of
Mexican origin 7‘9.

1

Compared to the general population, Hispanics are less likely to have health
insurance coverage and a routine place for obtaining health services. This might reflect
their low income, low education, and employment in positions that do not provide
insurance benefits . In an attempt to explore effective and inexpensive models to deliver
health education aimed at primary prevention in this population, we designed a trail to
test the effectiveness of peer nutrition education to lower dietary risks of chronic disease,
particularly cancer and heart disease, among the Hispanic population. Most community
nutrition interventions designed for primary prevention are field trials subject to the
constraints of real life environments 7'12. Our intervention was a controlled trial under
more controlled circumstances in the setting of the WIC clinics. The purpose of this
research project was to implement and evaluate a model of nutrition education delivered
by trained Peer Nutrition Educators among low income, low literacy, low acculturated
Spanish speaking women.
This trial conducted at the Spanish-language Norton WIC clinic in San
Bernardino, California was a randomized trial with two treatment groups. The women
assigned to the experimental group received nutrition education delivered by trained Peer
Nutrition Educators. The women in the control group received general health education
delivered by registered dietitians. The goal of this intervention was to lower the intake of
total fat and saturated fat as percent of calories and to increase the consumption of fruits
and vegetables. Also the intervention aimed to increase dietary self-efficacy, which is a
pivotal construct in the Social Cognitive Theory 13.

2

The following hypotheses were tested in this project: Nutrition education
delivered by peer nutrition educators is effective to significantly:

•

Reduce the percent of calories as total fat consumed by the target audience

•

Reduce the percent of calories as saturated fat consumed by the target audience

•

Increase fruit consumption in the target audience

•

Increase vegetable consumption in the target audience

•

Increase dietary self-efficacy in the target audience
The short-term goal of this study was to test the effectiveness of a culturally

sensitive nutrition education program delivered by Peer Nutrition Educators among low
income, Spanish-language WIC participant women. The long-term goal would be to
further refine a cost effective and culturally sensitive model of nutrition education by
which lay educators teach the Hispanic community. This model of nutrition education
can be used to empower volunteer Hispanics to educate their own people in order to
lower the morbidity from diet-related diseases among the Hispanic population.

3

CHAPTER 2
LITERATURE REVIEW

In the following literature review I briefly describe the Mexican-American
population; the epidemiology of cancer and cardiovascular disease among Hispanics; the
Mexican-American diet; and the effects of acculturation in the diet. Also I briefly
describe Self-Efficacy Theory, a pivotal construct of Social Cognitive Theory. Finally, I
review community nutrition interventions based on self-efficacy aiming the primary
prevention of heart disease and cancer, especially those delivered by peer educators.
A. Hispanic Population
1. Demographics
The US government defines Hispanics as persons of Mexican, Puerto
Rican, Cuban, Central or South American, or other Spanish culture or origin, regardless
of race 14. The 2000 census counted 35.3 million Hispanics, about 12.5% of the US
population 15. This population is the largest minority in the USA and continues growing
very rapidly due to high birth and immigration rates. According to the US census
projections, by the year 2050, Hispanics will account for 24.5% of the US population 16.
2. Heterogeneity
Historically, Hispanics have been defined and treated as a homogenous
entity; however, recent research has clearly underscored the fact that Hispanics are a
tremendously diverse group, including Mexican-Americans, Puerto Ricans, Cuban
Americans, and South and Central Americans. In addition to the marked cultural
4

diversity among these subgroups, there is a great deal of heterogeneity within each
subgroup. For instance, as a result of the acculturation process, Mexican-Americans who
have recently emigrated from Mexico may be quite different in values, behaviors,
attitudes, and socio-medical needs from third-generation Mexican-Americans. Further,
within-group diversity among the Hispanic subgroups is attributable to geographical and
socioeconomic status 17.
Demographic studies indicate that while there is great intra-group diversity, the
Hispanic population overall is younger, less educated,'poorer, and more likely to live in
inner-city neighborhoods than the general U.S. population 18. To plan and implement
effective nutrition education interventions, it is important to segment the Hispanic
population into more homogeneous groups to rule out the wide inter-group variation
among this minority 19.
Nearly two-thirds of all Hispanics living in the United States are of Mexican
origin; of those, 63% were bom in Mexico 20. Eighty-three percent of Hispanics living in
California are of Mexican descent . Since this intervention was delivered in California,
the primary focus was to reach a group of Mexican-American women of Mexican origin.
3. Acculturation
Balcazar et al19 proposed a three by two-factor schema to develop market
segmentation among the Hispanics in order to plan appropriate health education
interventions for the diverse sub-groups of population. The main factors in this schema
are acculturation (low, medium, or high) and education (low or high). This schema
groups Hispanics into six relatively homogeneous groups, based on their acculturation
5

and educational levels. Using this schema, most of the Spanish-language WIC clients
attending the Norton Spanish-language WIC clinic in San Bernardino would be classified
in the low acculturation (Hispanic/Latino culture-oriented) and low education level (up to
6th grade in Latin America; up to 12th grade in the US) group. An appropriate
intervention for this group calls for basic instruction given in Spanish language.
4. Diet and Acculturation
Typically national dietary surveys group Mexican-American in one group,
which is usually compared with non-Hispanic whites. The Hispanic Health and Nutrition
Examination Survey (HHANES), 1982-84 2 measured the acculturation levels of three
groups of Hispanics: Mexican-Americans, Puerto Ricans, and Cuban Americans. The
acculturation scale had four items about language: language spoken, language preferred.
language better read, and language better written; and four items about ethnic
identification. These variables help to further study the effects of acculturation on the
Hispanic diet, particularly among Mexican-Americans. Guendelman and colleges 22
compared the nutrient intake of three groups of women of child-bearing age: first
generation Mexican-Americans, second-generation Mexican-Americans, and nonHispanic whites. The sample of Hispanics came from the HHANES survey and the nonHispanic white women came from the NHANES II survey 22. The authors concluded that
despite having much lower socioeconomic status, first-generation Mexican-Americans
had healthier nutrient intake than second-generation Mexican-American women or white
non-Hispanic women. These authors observed deterioration in the diet when MexicanAmericans women moved from first to second generation. Romero-Gwynn et al,5

6

studied the “food patterning” of a group of first and second-generation MexicanAmerican women of childbearing age. The first generation Mexican-American women
reported a drop in their consumption of many traditional foods and an increase in nontraditional foods as compared to their diet in Mexico. The more acculturated women
tended to resemble the typical mainstream American diet.
Winkleby et al (1994) 23 compared the ethnic differences in dietary fat among low
literacy Hispanic and white adults and their children. A higher percent of white adults
consumed high-fatty foods {p <.03) such as red meat (75.7% vs. 68.4%), cured meats,
(39.1% vs. 25.8%), and cheese (41.4% vs. 32.7%). Also, white adults consumed
significantly (P < 0.001) a higher percentage of calories from total fat (37.7% vs. 33.3%)
and saturated fat (13.7% vs. 11.8%), and consumed significantly less dietary
carbohydrate (45.5% vs. 49.7%) and fiber (17.1 g vs. 26.0 g) than Hispanic adults. The
same researchers found a graded relationship between acculturation and dietary
measures. Low acculturated Hispanics ate the least amount of fat, acculturated Hispanics
(English-speaking) were intermediate and whites had the highest intake. The overall
picture seems to suggest that it is important to educate the Mexican-American population
to build on their cultural strengths by focusing on preserving the protective elements of
their traditional diet. This will enable them to make healthy and wise dietary transitions
as they become more acculturated.
5. Health and Acculturation
Mexican-Americans are poorer, less educated, and medically underserved
compared to non-Hispanic whites 20. Nevertheless, they seem to have a lower mortality
7

from cancer3 and heart disease 24,25, compared with non-Hispanic whites, despite these
presumed socioeconomic risks. Scribner

argues that this paradox of Hispanic health

represents a group-level correlation between ethnicity and mortality that cannot be
explained by the current biomedical model. Acculturation has been proposed as a
hypothesis to explain this paradox of Hispanic health 21.
In general Mexican-Americans practice healthier behaviors than non-Hispanic
whites. They smoke less, drink less, and eat a better diet than non-Hispanic whites 26.
Mexican-oriented Mexican-Americans are less likely to engage in high-risk behaviors
related to heart disease and cancer and therefore have more favorable health outcomes
than their US-oriented counterparts 21.
The acculturation process influences health behavior and health outcomes. When
Mexican-Americans become fully acculturated to high risk community environments
their behaviors and health outcomes resemble those of other socioeconomically
disadvantaged groups living in similar community environments, usually after their
protective Mexican cultural assets have been lost6. Therefore, it is crucial to educate
Mexican-Americans to reinforce and maintain their cultural strengths, and to help them to
make the best choices in their acculturation process.
6. Access to Health Care
Hispanics in the United States have limited use of preventive services and
lower access to medical care. Compared to the general population, Hispanics are less
likely to have health insurance coverage and access to health services. This might reflect
their low income, low education, and employment in positions that do not provide
8

insurance benefits . The Department of Health and Human Services set the goal to
increase to at least 95% the proportion of Hispanics with a specific source of ongoing
health care to coordinate their preventive and episodic health care. In 1986, 30% of
Mexican-Americans reported having no physician, clinic, or hospital as a regular source
of care; and, by 1995 the percent of uninsured Mexican-Americans climbed to 35% 28.
This limited access to health care is especially detrimental for Hispanics with chronic
conditions, such as hypertension.
Data from the NHANES HI29 shows that awareness, treatment, and control of
hypertension among Mexican-Americans are less than optimal, despite improvements in
the rest of the US population. This survey estimates that 24% of the US adult population
had hypertension. The age-adjusted prevalence in the non-Hispanic black, non-Hispanic
white, and Mexican-Americans populations was 32.4%, 23.3% and 22.6%, respectively.
Although Mexican-Americans have relatively lower prevalence of hypertension, a
smaller percent of Mexican-Americans with hypertension gets treated when compared to
the rest of the US population. Only 14% of Mexican-Americans achieve control of
hypertension in contrast with 25% and 24% of the non-Hispanic black and non-Hispanic
white populations, respectively. This discrepancy of care in these groups could partially
be explained by differences in access to care. This proposed intervention seeks to find a
viable model to increase access to primary prevention by the target population.
7. Epidemiology
The ten leading causes of death among Hispanics in the United States are:
heart disease (25%), cancer (17%), injuries (9%), stroke (6%), homicide (5%), liver
9

disease (3%), pneumonia/influenza (3%), diabetes (3%), HIV infection (3%), and
perinatal conditions (3%) 1,p‘35. More than half of those deaths are due to nutritionrelated diseases, including heart disease, cancer, stroke, and diabetes 30.
a. Heart Disease. Heart disease is the first cause of death among
Hispanics

-it

. Recently Pandey and colleges

o i

reported 40% excess in the mortality of

coronary heart disease of Mexican-American women when compared with white women
living at las Nueces County, Texas. Probably the population studied had a high
acculturation level. This new report contrasts with previous reports documenting a
reduced mortality of coronary heart disease and cardiovascular disease of approximately
20% among adult Hispanics when compared to whites in the United States 24,25
Probably these paradoxical findings can be explained with acculturation. Lower
mortality could be linked to traditional dietary habits of low-acculturated MexicanAmericans; while higher mortality could be linked to high acculturation among the
members of this population. However, as Hispanics become more acculturated, their diet
starts to deteriorate, especially in those aspects of diet linked with risk for cancer and
heart disease 5. Therefore, it is important to educate Hispanics with low acculturation
levels to help them to maintain their protective dietary habits.
b. Diet and Heart Disease. Diet affects the risk of ischemic heart disease
and the levels of plasma lipoproteins 32. Hypercholesterolemia is one of the most
prevalent risks to promote cardiovascular disease. This risk factor of coronary heart
disease is influenced by diet and is responsive to dietary interventions 32. Saturated fats
and cholesterol are dietary factors related to hypercholesterolemia and cardiovascular
10

disease. As a result, the recommendations aimed to reduce the incidence of heart disease
include reduction of the intake of total fat, particularly saturated fat, and cholesteroll'30.
Diet deteriorates among Hispanics as they acculturate 5. Hispanics increase their
consumption of saturated fat and cholesterol as they become acculturated. Therefore, it is
necessary to promote nutrition education to maintain traditional healthy dietary practices
and improve those that increase the risk of heart disease. This nutrition education
program was aimed to reduce the consumption of total fat, especially saturated fat
following professional recommendations 1’30., in ordfer to further reduce the risk of heart
disease in the target population.
c. Cancer. Cancer is the second most important cause of death among
Hispanics 1 p 35. According to statistical data from 1988 to 1992 3, the most commonly
diagnosed cancers among Hispanic men and women were the same as those for nonHispanic whites: prostate, breast, lung and bronchus, and colon and rectum. Also the
leading causes of cancer deaths among Hispanics were the same as those for nonHispanic whites: lung and bronchus, prostate, breast, and colon and rectum. Both the
incidence rates for all four leading sites and the mortality rates for all four sites were
lower among Hispanics compared to whites. Hispanics have lower incidence and
mortality of cancer despite the fact that they are two and a half times more likely than
non-Hispanics to report not having a health care plan and there is a higher prevalence of
obesity among Hispanic women. Other risk factors are similar to the white population.
including mammography screening, pap testing, and chronic alcohol consumption.
However, Hispanics are less likely to smoke than whites, especially women. The
11

mortality rates among Hispanics living in the United States resemble those of Chinese,
Filipino, and Japanese men and women. Also, the Mexican population living in Mexico
had a lower age-adjusted cancer death rate than the United States population from 19921993 among both males and females 3.
d. Diet and Cancer Prevention. About 35% of the cancer cases are related
to dietary factors 33. Recent literature 34-36 documents the protective effects of fruits and
vegetables for many types of cancer, particularly epithelial cancers of the digestive and
respiratory systems. Fruits and vegetables contain nutrients and phytochemicals that
might reduce the risk of getting cancer. The protective nutrients include vitamins A, C,
E, and folate; carotenoids; and fiber. Other protective phytochemicals include
dithiolthiones, flavonoids, glucosinolates, indoles, isothiocynates, phenols, d-limonene,
and allium compounds 37.
Studies show the protective effect of fruits and vegetables when the intake is in
the range of 3-5 servings per day 34,36. Unfortunately, the consumption of fruits and
vegetables in the United States falls below the current recommendations 38'40. The
estimated mean consumption of fruits and vegetables was 3.1 to 3.8 servings per day 41,
but it differs by age, ethnicity, and socioeconomic status 42.
In response to the compelling evidence that fruits and vegetables are beneficial to
health, the Department of Agriculture 43; the Department of Health and Human Services
i

, the National Academy of Sciences 30, the American Institute for Cancer Research and

the World Cancer Research Fund36 have recommended that Americans and the
international community consume five or more servings of fruits and vegetables per day.
12

The National Cancer Institute 38,44 began a nationwide campaign in 1991 to increase the
consumption of fruits and vegetables in order to reduce the incidence of cancer in the
United States. Since the consumption of fruits and vegetables in the Hispanic population
also seems to be below the present recommendations 40’45 it is appropriate to design and
implement nutrition education interventions aimed to increase their consumption in order
to lower the incidence of cancer among the Hispanic population.
B. Theory Based Nutrition Education
During the last three decades comprehensive reviews of nutrition education
research have been published 10’46147. Whitehead 46 examined the use of theories in the
design of nutrition education interventions. He noticed that that most of the researchers
did not did not indicate which theoretical model was used to design their interventions.
He also noticed that the most common outcomes reported on those studies were:
changes in knowledge, attitudes, and behaviors. Johnson and Johnson 47 performed a
comprehensive meta-analysis that examined 303 published and unpublished studies on
nutrition education from the previous 75 years. As a whole, those studies showed that
nutrition education is effective to improve nutrition knowledge, attitudes toward healthy
eating, and dietary behaviors. However, the same authors point out that most of the
studies reviewed “did not have a clear theoretical base from which to determine the
variables that explain how nutrition education programs positively affect nutrition
knowledge, attitudes, and behaviors „ 47, p. 20 . Therefore, they call the community of
nutrition education researchers to “develop a generic theory as to how nutrition education
programs should be designed and implemented’ , 47, p. 24
13

Most of the earlier studies in nutrition education imply the use of the KnowledgeAttitude-Behavior model 10. The main focus of information delivered was on “how to”
(instrumental knowledge) read labels, balance diets, lower fat in foods, and manage food
budgets. Unfortunately, most of those studies failed to address the motivational
knowledge to enhance the likelihood of behavior change. Contento et al10, p 287 suggested
that “both motivational and instrumental or how-to knowledge are needed for effective
nutrition education designed to foster behavioral change.”
In recent years several authors have advocated for the incorporation of behavioral
theories in nutrition education 10’48-50. Gillespie 48 calls for the use of more theory in the
design and implementation of nutrition education interventions to facilitate behavior
change. Such recommendations seem to be justified by the evidence presented in a
current review of the literature performed by Contento et al10. Contento and colleagues
found that that theory-based nutrition education interventions are more likely to produce
behavior change. This dissertation reports findings of a theory based nutrition education
intervention based on self-efficacy, which is a pivotal construct of Social Cognitive
Theory.
C. Social Cognitive Theory
Social Cognitive Theory (SCT) addresses “the psychosocial dynamics influencing
health behavior and the methods to promote behavior change „ 51. p. 153 . This theory
explains how people acquire and maintain specific behaviors. In addition, the same
theory provides a basis to design behavioral change strategies aimed at improving health
habits, particularly among who are motivated to change 10. The underlying assumption of
14

SCT is that the “human agency operates within an interdependent causal structure that
involves a triadic reciprocal causation:” person, behavior, and environment. Behavior is
dynamic, and is affected by both the environment and the person, all of which interact
with each other. SCT assumes that there is a reciprocal interaction between individuals
and society. Individuals affect their social environment and in turn, the social
environment affects the individuals. 13 In this theory of triadic reciprocal causation,
“sociostructural and personal determinants, are treated as interacting cofactors within a
unified causal structure” 13, p'6,7.
Bandura makes two important assumptions that facilitate the study of the
reciprocity of the person, behavior, and environment. First, the individual elements of
the triadic model (person-behavior-environment), which determine human behavior, vary
in their strength. Therefore, “their relative influence will vary for different activities and
under different circumstances” 13’p-6. The second assumption is about the relative
independence in the timing and development of the interactions and reciprocal effects of
the elements of the triadic model. Bandura assumes that the mutual influences of the
reciprocal effects of the elements in the triadic model do not “spring forth simultaneously
as a holistic entity>*

13, p. 6.

; that the personal, environmental, and behavioral factors do not

develop simultaneously. Bandura assumes that while one of the factors of the triadic
model develops, there is a time lag before the other two also develop. Therefore, this is a
window of time to study one individual element of the triadic model of reciprocal
causation while the other two remain relatively unchanged. This time offers a golden
opportunity to study one factor at the time without the need to simultaneously evaluate all
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the potential interactions of all the components of the triadic reciprocal causation model
13

SCT is a comprehensive theory that encompasses a large set of constructs,
including self-efficacy 13. This comprehensive theory is attractive for health educators
because not only is useful to predict health behavior but also offers specific guidelines to
design health education interventions 10.
D. Self-Efficacy Theory
Self-efficacy Theory encompasses two mayor constructs, efficacy beliefs and
outcome expectations 13’p 22. Both constructs interact with the triadic model of reciprocal
causation 13. In the following section each of those constructs and their interactions with
the triadic model of reciprocal causation are explained in detail.
1. Self-Efficacy
a. Definition. Originally Bandura

defined self-efficacy as “the

conviction that one can successfully execute the behavior required to produce the
outcomes”. A more recent definition: “perceived self-efficacy refers to the beliefs in
one’s capabilities to organize and execute the courses of action required to produce
given attainments »

13, p. 3

, views self-efficacy as a perception that is evaluated by the

unique human capability of self-reflection 53.
Self-efficacy theory explains the origin, structure and function of efficacy beliefs.
Also this theory “explains the processes by which efficacy beliefs produce diverse
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effects.” This theory also explains how to modify efficacy beliefs in order to understand
the causes of human behavior at personal and collective levels

13, p. 10

“Self-efficacy theory provides explicit guidelines on how to enable people to
exercise some influence over how they live their lives” 13, p‘10. As a consequence, selfefficacy theory has practical application in the design of nutrition education programs
because indicates how to enhance human efficacy to facilitate the adoption and
maintenance of health behaviors.
b. Relationship of Self-Efficacy and Outcome Expectations. “Perceived
self-efficacy is a judgment of one’s ability to organize and execute given types of
performances whereas outcome expectation is a judgment of the likely consequences that
a specific behavior will produce»»

13, p. 21

. Bandura attributes a causal relationship between

self-efficacy and outcome expectations as depicted in Figure 1.

17

Figure 1. The Conditional Relationship Between
Efficacy Beliefs and Outcome Expectancies

PERSON

*

BEHAVIOR

EFFICACY
BELIEFS
Level
Strength
Generality

*

OUTCOME

OUTCOME
EXPECTATIONS
Physical
Social
Self-evaluative

In given domains of functioning, efficacy beliefs vary in their level, strength, and generality.
The outcomes that flow from a given course of action can take the form of positive or negative
physical, social, and self-evaluative effects. Used with permission of the author: Albert
Bandura (1977). Self-Efficacy: the Exercise of Control. W.H. Freeman and Company, N.Y.

This figure illustrates the behavior preceding the outcome because Bandura assumes that
the performance is causally prior to the outcomes 13’P 22. Also Bandura assumes that the
outcomes people expect to get from given performances are largely dependent on their
perceived self-efficacy

13, p. 21

. This principle has practical applications to nutrition

education and health promotion. For example, obese individuals who perceive
themselves as unable to resist the temptation to overeat in situations where there is
abundance of food will likely expect to overeat while attending to a lavish banquet.
Bandura proposes

13, p.21,22

three major forms of outcome expectations that

accompany behavior: physical, social, and self-evaluative. Each one of those three
forms of expectations has positive and negative outcomes. Positive expectations are
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positive reinforces to promote specific behaviors while the negative expectations will
discourage people from performing those behaviors.
Nutritionists find in their practice that people often associated eating with salient
positive or negative outcome expectations. Some women might expect unpleasant
sensory physical experiences from adopting a healthier diet, such as tasteless dishes.
While other women might expect positive outcomes from healthy eating, such as weight
loss.
Nutritionists who work in long-term weight loss programs need to address the
outcome expectations of their clients. Often, obese clients who get into weight
management programs set unrealistic expectations of weight loss. This problem is
illustrated by a group of 60 obese women (99.1 +/- 12.3 kg; body mass index of 36.3 +/4.3 kg/ m2) who expected to loose on average 32% of their weight54. After 48 weeks of
treatment they lost half of what they expected (16 kg). In most cases is better to target a
more attainable goal in weight loss, about 10% of body weight; then, after achieving this
goal to target for further weight reduction 55.
Since negative outcome expectancies often can be a perceived barrier to adopt
healthy dietary behaviors, nutrition educators need to identity and address the outcome
expectancies of their target audience in order to address them properly while delivering
nutrition education interventions. Heimendinger 41 has challenged nutrition educators
need to present their health message in combination with good tasting and attractive
foods, in order to overcome perceived negative expectations often associated with healthy
eating, such as tasteless food. Food that produce pleasant sensory experiences, such as
19

good taste, attractive textures and color combinations, could be more likely to be
consumed than foods associated with negative physical experiences. Also nutrition
educators should be aware of the positive and/or negative social effects associated with
foods. Health promotions activity in school settings should deliver the health messages
in a socially acceptable way. Teens seem to consume foods that are sociable acceptable
over healthy food choices that are socially unacceptable56. Outcome expectations can
include the positive and negative self-evaluation of personal behavior. The positive selfevaluative effects include self-satisfaction, sense of pride, and self worth and avoiding
behaviors that would bring self-dissatisfaction, self-devaluation, and self-censure
22

13, p. 21,

. In our formative research we discovered that some mothers are likely to incorporate a

healthy diet for themselves and their children if they have the approval of significant
ones, especially from their mother and their husband.
In our formative research we found that Mexican-American women associate
healthy eating with some positive physical expectancies, such as ameliorating certain
conditions; social approval from significant ones; and positive self-evaluative
expectancies, such as regaining beauty and feeling good about themselves by eating
properly and setting a good example for their children.
A forth type of outcome expectations often overlooked by health educators and
behavioral scientists whose application might have profound implications to promote
healthy living among the Christian believers are the spiritual outcome expectations.
Miller and colleagues

led a nutrition education intervention for several churches, The

LIGHT Way Project. The name of the project (LIGHT - Living in God’s Holy Temple)
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was based on a theological principle: the “body is temple of the Holy Spirit and the
Spirit of God dwells on you” (Corinthians 6: 16). This Christian principle can be used to
motivate Christian believers to participate in health promotion activities. Coupled with
the previous principle there is an outcome expectation that has spiritual connotation: “you
are not your own” for “you have been bought by a price: glorify now then God in your
body” (1 Corinthians 1:20). As a response to this spiritual expectation, the Christian
believer strives to do everything, including eating and drinking “to God’s glory” (1
Corinthians 10:31). Also health educators can appeal to several biblical promises
pertinent to health. “If you keep the commandments, and the statutes” - says the Lord...
“Jehovah will take away from thee all sickness” (Deuteronomy 7:11, 15). Health
educators should be aware that those favorable health outcomes were conditional to strict
obedience to moral, hygienic and dietary laws. Some of those dietary laws included
abstinence of unclean animals (Leviticus 11), and blood and fats of domestic animals
(Leviticus 3:17; 7:22,27). From the principles presented above we notice that some
spiritual expectations are transcendent in their nature and are conditional to obeying
God’s moral and natural laws. Health educators could effectively use outcome
expectations that are spiritual in nature to motivate Christian believers to adhere to
preventive behaviors.
c. Efficacy Beliefs. “Perceived self-efficacy refers to beliefs in one’s
capabilities to organize and execute the course of action required to manage prospective
situations” 58, p‘2. Figure 1 illustrates the dimensions of efficacy beliefs. Those
dimensions of efficacy beliefs vary in their level, strength, and generality
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13. p. 21

The level of self-efficacy is important to predict behavior 13, p'42. The scales to
assess efficacy beliefs should assess the level of efficacy. The level of difficulty to
perform certain behaviors under diverse circumstances and levels of difficulty needs to be
assessed before creating efficacy beliefs scales. If the items in the scale indicate
behaviors and situations with a low level of difficulty everybody will rate high in the
scale, causing ceiling effects. To illustrate this problem lets take a group of weight lifters
who are asked to answer how confident they are to lift 100 lbs using a five-point scale
ranging from “not confident” to “extremely confident”. The response of all the weight
lifters will be “very confident”, as a consequence there is a high potential for
misclassification of the subjects. This misclassification results from clustering in the
same category all the subjects, when in fact they are likely to differ in the level of their
efficacy to lift increasingly heavier weights. To prevent a potential problem of
misclassification and ceiling effects in a scale to assess efficacy beliefs of weight lifters,
the scale should assess the efficacy to lift weights in a wide range of weights to
discriminate the level of efficacy of the weight lifters for a given weight. In order to
include several levels of difficulty to perform a behavior under different circumstances,
the researcher needs to perform formative research using open-ended questionnaires,
interviews, and seeking expert advise to identify obstacles and circumstances when the
behavior becomes increasingly more difficult to perform. Challenges to judge the level of
personal efficacy vary widely according to the domain of activity. “Changes may be
graded in terms of level of ingenuity, exertion, accuracy, productivity, threat, or selfregulation»

13, p. 43

. Dietary changes involve self-regulation because they require the

adoption of permanent behavioral changes under many circumstances.
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Strength is a second dimension of efficacy beliefs. There is a nonlinear
relationship between the strength of efficacy beliefs and successful performance.
Efficacy beliefs are needed to initiate given behaviors. People must have a minimum
threshold of efficacy in order to initiate a given behavior. Those people who perform
very difficult tasks for prolonged periods of time under adverse circumstances require
high levels of efficacy. People who perform under difficult circumstances need strong
efficacy beliefs in order to persevere in the midst of obstacles. Self-efficacy scales
should be designed to assess the strength of the efficacy beliefs. The items in the scale
usually are “phased in terms of can do rather than will do. Can do is a judgment of
capability; will do is a statement of intention >>

13, p. 43

. Bandura recommends assessing the

strength of the self-efficacy beliefs using a 100-point or 10-point scale range. The lowest
end of the scale indicates lack of assurance (0 = “Can not do”), the middle value indicates
moderate assurance (5 or 50 = “Moderately certain can do”) and the highest end of the
scale (10 or 100 = “Certainly can do”) indicates total assurance. The fewer the response
options in the scale range, the greater the risk of misclassification of the subjects and the
lower the reliability and sensitivity of the scale. A convenient format to frame the items
in order to asses the strength of the efficacy beliefs is to ask the participants to “rate the
strength of their perceived efficacy” to perform certain behaviors

13, p. 43-44

Generality is a third dimension of efficacy beliefs that needs to be addressed in
order to achieve high predictive values 13, p 43. The use of omnibus scales to measure
general self-efficacy often has low predictive value because people vary substantially in
the range of activities with high efficacy beliefs. Some people report high efficacy scores
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for a wide range of activities, while others report high efficacy scores for a narrow range
of activities . Thus, assessing general efficacy beliefs in is not ideal because
“undifferentiated, contextless measures of personal efficacy have weak predictive value”
13, p. 49

. While Bandura does not recommend using omnibus scales to measure self-

efficacy, he advocates for maintaining a balance between specificity and generalization
while designing self-efficacy scales. His advice is to avoid, the “extreme specificity” and
the “indiscriminate generalization »

13, p. 51

. It is important to note that efficacy beliefs can

be generalized through the following processes.
Bandura proposes five methods to enhance generality in personal efficacy through
mastery experiences

13, p. 52-54

. Similar subskills. There are behaviors that require the

same core of subskills to perform them. This principle can be applied to recipe
modification to reduce dietary fat. An individual who acquires skills to reduce fat in a set
of recipes will likely generalize his/her efficacy to reduce fat in many other recipes
because the efficacy gained in the first specific branch of activity will generalize efficacy
to perform another set of activities that requires the same set of subskills to perform them.
Codevelopment. This process allows a person to simultaneously generalize self-efficacy
through mastery experiences in several domains that often are quite different. Appling
this principle to a weight management program, the participant simultaneously receives
instructions on physical activity, caloric restriction, and behavior modification.
Therefore, it is likely that efficacy beliefs of those three diverse domains will be related
since they were simultaneously developed. Most students generalize their efficacy
beliefs through codevelopment by a simultaneous development of multiple competences
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in very different fields of study. Generalizable coping skills. Mastery-oriented
treatments aimed to enhance the coping skills in one domain often generalize to other
coping skills domains. A teen trained to cope with the temptation to eat socially
acceptable foods high in calories under peer pressure is likely to generalize his copping
skills to resist using illegal drug under peer pressure. The skills acquired to resist the
temptation to eat high calories foods under peer pressure can be generalized by the ability
to exercise control over a wider range of threats. Cognitive structuring commonalties.
The impact of successful mastery experiences in one domain of activates often
generalizes into another domain of activities by establishing commonalties. Some people
diagnosed with minor spine injury can come up with the conclusion that they cannot
perform activities that are physically demanding. If they are treated through enactive
mastery experiences that are physically demanding they can significantly generalize their
efficacy beliefs in their physical abilities to perform several other tasks that are physically
demanding. Transformational restructuring of self-efficacy. Extraordinary performances
often produce a generalization in personal efficacy across many areas of our functions.
An Olympic gold medallist is likely to generalize his efficacy beliefs to many domains
not related to athletic performance. A Nobel Prize winner is likely to generalize his
efficacy beliefs to many areas not related with academic performance.
d. Expectancies, Efficacy, Skills, and Behavior. Human behavior is either
reinforced by positive outcome expectations or discouraged by negative outcome
expectations. Valuable positive expectations will tend to motivate people to perform
certain behaviors. Several people may feel equally efficacious to perform certain
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behaviors, but those who value the outcome of such behaviors will be more likely to
perform them

13, p. 23

. The value of expectations is important to motivate people to adhere

to weight management programs. Some overweight people may feel efficacious to
restrict their caloric intake and to perform regular physical activity, but if they do not
value the outcome of those behaviors, becoming thinner, probably they are not going to
be motivated to adhere to a weight management program.
Bandura believes that people need knowledge, skills and motivation to perform
specific behaviors. But those are not enough for effective performance if the individuals
lack the efficacy beliefs to orchestrate all the necessary resources needed to produce the
desired behaviors 13,p'80. Effective personal functioning involves more than knowing
what to do and being motivated to do it. Rather, “efficacy is a generative capability in
which cognitive, social, emotional, and behavioral subskills must be organized and
effectively orchestrated to serve innumerable purposes.” Perceived self-efficacy is not
concerned with the skills you have; “but with what you believe you can do with that you
have under a variety of circumstances »»

13, p. 36,37

e. Effects of Self-Efficacy. “People’s beliefs in their efficacy have diverse
consequences. Such beliefs influence the courses of action people choose to pursue, how
much effort they put forth in given endeavors, how long they will persevere in the face of
obstacles and failures, their resilience to adversity, whether their though patterns are selfhindering or self-aiding, how much stress and depression they experience in coping with
taxing environmental demands, and the level of accomplishments they realize»>
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13, p. 3

Rosenstock59 believes that successful implementation of life long dietary changes
require substantial efficacy. The poor adherence to long-term weight management
programs 55 calls for greater efforts to increase the efficacy beliefs among those who want
to loose weight in the long term. Overweight and obese people are likely to benefit from
training, mediated through enactive mastery experiences, equipping them with the
knowledge, skills and motivation to adhere to long-tem weight control programs. In
addition those individuals could enhance the chances of long-term change by developing
the spiritual dimension of their efficacy beliefs by establishing a relationship with a
Higher Power so He can strengthen their efficacy. They need to strive to develop a
strong and resilient efficacy, so they can say like Paul: “I can do everything through him
who gives me strength” (Philippians 4:13) in the midst of the most adverse
circumstances.
f. Sources of Self-Efficacy. Bandura proposes four major sources of selfefficacy beliefs: enactive mastery experiences, vicarious experiences, verbal persuasion,
and physiological and affective states 13. He believes that the most important sources of
efficacy information are the enactive mastery experiences. In general, successful
experiences in certain domain tend to increase our efficacy beliefs in such domain and
may generalize our efficacy beliefs in other domains of activities, especially those that
require similar skills to perform them. Unsuccessful performances in certain domain of
activities tend to lower our efficacy beliefs in that specific domain of activities, especially
when the efficacy beliefs of the individual have not been firmly established. Difficulties
provide the opportunity to learn how to turn failure into success. Individuals who easily
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succeed in their performances are more likely to get discouraged if they fail in their
efforts while people who perform successfully while overcoming multiple obstacles and
difficulties are more likely to develop a strong and resilient self-efficacy. People who
successfully perform in the midst of adversity often they develop resilient efficacy beliefs
that enable them to persevere recover from setbacks. The result of sticking through
adversity is a stronger sense of efficacy

13, p. 80,60

. Some people who suffer diabetes.

obesity, and other chronic diet-related conditions need to make sustained dietary changes
to improve their condition, but their low efficacy beliefs may be a barrier keeping them
from implementing the changes they need. Most cancer patients believe that diet and
exercise can be beneficial for their condition. But those patients who are obese have
lower exercise and eating efficacy beliefs than non-obese cancer patients 61, probably due
to their history of multiple failed attempts to adhere to long-term exercise and dietary
changes. Treatment of those patients with enactive mastery experiences could improve
their efficacy beliefs to make lifestyle changes and increase the likelihood of long time
compliance.
Vicarious experience also is a source of self-efficacy. People learn to perform by
observing the performances of others 13,p 87 and they assess their capabilities and
achievements by comparing themselves with others perceived as similar to them 62. We
can apply both principles to enhance the efficacy beliefs of individuals. A classical
example to teach through vicarious experiences is the use of stories and testimonials.
Testimonials of people who have successfully implemented dietary changes in their lives
is likely to effectively increase the efficacy beliefs of those who are contemplating the
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need for change. Recently I met an ex-obese woman who lost 120 lbs and has kept down
her weight for over two years. She frequently gives her testimonial to groups of ladies
who are interested to loose and maintain low their weight. The testimonial of this lady is
a powerful booster for the efficacy beliefs of those ladies recovering from obesity.
Through vicarious experience those obese ladies strengthen their efficacy beliefs to
succeed in their weight management program. Testimonials are likely to be effective to
boost the efficacy beliefs of people, especially when someone they perceive as similar to
them tells the story.
Verbal persuasion strengthens people’s perceived efficacy beliefs. Praise and
verbal persuasion, particularly from significant ones, can be effective to enhance our
sense of efficacy during trying times while their doubts can adversely affect it

13. p. 101

Verbal persuasion is more effective if the persuasive message is supported by some
evidence of our capabilities 63. Nutritionists and family members can effectively use
verbal persuasion to enhance the efficacy beliefs of those people undergoing dietary
modification, especially if their persuasive messages are coupled with some evidence of
the person’s capabilities to perform the desired behavior.
Physiological and affective states influence our efficacy beliefs. People who
perform under high stress often develop affective states or physiological states that can
lead to lower self-efficacy. People can interpret the symptoms resulting from high
arousal such as cold sweat as a sign of vulnerability and can adversely affect their
efficacy beliefs to perform under those stressful circumstances. Therefore, in order to
maintain high efficacy beliefs while performing tasks which usually cause high levels of
29

stress or high arousal it is necessary to train the performer to reduce the level of stress
and his negative emotions

13, p. 106

. Fortunately, eating behaviors are usually are

associated with pleasant psychological and affective states of mind, except among those
who suffer eating disorders. Faith and trust in God seems to be effective low lower stress
in order to maintain high levels of efficacy while performing under high stress situations.
David had to perform under high arousal when he fought with the giant Goliath but he
performed with confidence assured in God’s deliverance (1 Samuel 17:37).
g. Self-Efficacy and Spirituality. The Bible describes numerous incidents
where self-efficacy is clearly manifested among both, individuals and communities. In
most cases, the spiritual efficacy beliefs are intimately related to outcome expectations.
Here I present thee classical examples of self-efficacy at individual level and how
individual efficacy beliefs affected the efficacy beliefs at community level. Before the
conquest of Canaan, Caleb, Joshua, and ten other spies went to scout the land of Canaan
while the rest of Israel waited in the desert. After returning Joshua and Caleb gave a
favorable report and said: "We should go up and take possession of the land, for we can
certainly do it." (Numbers 13:30). In contrast, the other ten spies said, "We can't attack
those people; they are stronger than we are" (Numbers 13:31). In this incident, the tragic
result of the inefficacy beliefs of the ten spies resulted in a decrease of the corporate
efficacy of the rest of Israel who refused to go and conquer the land (Numbers 13-14).
This incident illustrates how the efficacy beliefs of individuals can affect the corporate
efficacy of their communities 58. Forty years after this incident, Joshua and Caleb settled
in Canaan (Joshua 14) while all those who doubted died in the dessert (Numbers 14:37).
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The efficacy beliefs of Joshua and Caleb rested in the conviction that “Lord is with us”
(Numbers 14:9).
The story of David and Goliath is a second classical example that clearly
illustrates the importance of efficacy beliefs and outcome expectations in the
performance of the human agency. David was a shepherd boy who often had fought with
bears and lions to rescue his sheep. Goliath was a giant and experienced warrior who
challenged the army of Israel to find a man to fight with him. For weeks Goliath was
unchallenged by the Israelites, until the day when David came to bring provisions for his
brothers to the battlefield. David accepted the challenge to fight with the giant and won
the battle with a sling and a small rock (1 Samuel 17). The source of David’s efficacy
was his trust in God and his previous experience of successfully fighting with lions and
bears (1 Samuel 17:34-37). The successful mastery experiences of David gave him the
assurance of victory. He told King Saul: “Your servant has killed both the lion and the
bear; this uncircumcised Philistine will be like one of them, because he has defied the
armies of the living God” (1 Samuel 17:36). It is possible that several outcomes served
as incentives to motivate David to get into battle, first and foremost seems to be his zeal
for God. In addition, three other outcome expectations seem to have played a role to
motivate David to fight Goliath. King Saul had promised that to give “great wealth”, his
own daughter, and tax exemption to all his family to the man who dare to kill Goliath (1
Samuel 17:25).
It is worth to note how the efficacy of one person can have a powerful influence
on the efficacy of the rest of the group. On one hand, “when the Philistines saw that their
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hero was dead, they turned and ran” (1 Samuel 17:51). On the other hand, when the
Israelites witnessed the victory of David, they “surged forward with a shout and pursued
the Philistines to the entrance of Gath and to the gates of Ekron” (1 Samuel 17:52).
Paul pronounced a statement that encapsulates in a nutshell the strength and the
source of his efficacy: “I can do everything through him who gives me strength”
(Philippians 4:13). This statement clearly indicates that the source of his spiritual
efficacy beliefs was Jesus. It is remarkable to know that Paul wrote those words while
was in a jail in Rome. Why Paul had such a strong spiritual efficacy? Elder and Bandura
13, p. 80,64

believe that persons who face difficulties and trying circumstances often develop

strong and resilient efficacy beliefs. This seems to be the case of Paul. He matured his
efficacy beliefs under the most trying circumstances. Recalling his experience he wrote:
“Five times I received from the Jews the forty lashes minus one. Three times I was beaten
with rods, once I was stoned, three times I was shipwrecked, I spent a night and a day in
the open sea, I have been constantly on the move. I have been in danger from rivers, in
danger from bandits, in danger from my own countrymen, in danger from Gentiles; in
danger in the city, in danger in the country, in danger at sea; and in danger from false
brothers. I have labored and toiled and have often gone without sleep; I have known
hunger and thirst and have often gone without food; I have been cold and naked” (2
Corinthians 11:24-27). The efficacy beliefs of Paul were very strong and had broadly
generalized: “I can do everything” (Philippians 4:13). One of the underlying
characteristics of spiritual efficacy beliefs is the fact that they have their source in God,
and they are mediated through an interaction of the human-divine agencies (Philippians
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4:13). Today Christians should be encouraged to develop the spiritual dimension of their
efficacy beliefs in order to facilitate change in their lives. Christian believers can develop
their efficacy beliefs to become strong, resilient, and generalized enough to “do
everything” through the power and grace of Jesus.
h. Methods to Enhance Self-Efficacy. Self-efficacy is important to initiate
and to maintain long-term health behavior change. Efficacy beliefs are amenable to
intervention to increase the short and long term success of individuals participating in
health education programs 65. There is a variety of methods to increase self-efficacy,
including skill training 65; rehearsing the desired behaviors 66; setting short-term goals
rather than long term goals 67; and by breaking the relatively complex behaviors into
components that are relatively easy to manage52. Performing complex behaviors may
appear daunting to some people, but if those performances are broken into small
components relatively easy to perform, people become self confident of every small step.
Once people feel confident to perform every small step, they can progressively put them
together and build self-efficacy about the entire task 68. We applied some of these
principles in this nutrition education intervention to enhance the self-efficacy of the
participants to promote dietary changes among the participants.
i. Self-Efficacy and Health Promotion. The traditional biomedical model
prevailed for many decades. This model was heavily oriented to treat infectious agents
with medications and to repair physical injury with surgery. In recent years has emerged
the biopsychosocial model as an alternative to the medical model to understand human
health and illnesses. The biopsychosocial model has a broader explanation to human
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health and disease than the biomedical model because encompasses both the psychosocial
and the biological factors 13’P P 259>

n0w

is recognized that psychosocial factors affect

biological systems and influence our vulnerability to infectious agents 69. The US
Department of Health and Human Services in a recent publication views the determinants
of health from the perspective of the biopsychosocial model 70, probably because the
biomedical model does not address properly the factors associated with the chronic
disease prevailing in modem Western societies. The biomedical model fails to address
the behavioral and social-physical-environmental factors associated those conditions
260, 259

13, p.

. Prevention and management of chronic conditions require more then medical

care. It requires healthy habits and adequate environmental conditions 71. Research on
self-efficacy is important in two areas of research on psychosocial determinants of health.
The first area of research examines the role of efficacy beliefs to cope with stressors that
may affect biological systems that mediate health and disease. The second area of
research level examines the effects of efficacy beliefs to control behavioral and
environmental factors that are associated with health 13,p 261.
“Social cognitive theory distinguishes among three basic processes of personal
change: the adoption of new behavior patterns, their generalized use under different
circumstances, and their maintenance over time. Efficacy beliefs affect each of those
phases of personal change „

13, p.279

. The following section describes with some detail in

the initiation and maintenance of personal change.
j. Initiation of Personal Change. People’s perceived self-efficacy plays
an important role in the initiation of personal change of health behaviors to prevent
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disease. On the other hand, people’s perceived inefficacy beliefs are a major barrier for
the initiation of health promoting behaviors among many people. Inefficacious people
tend to admit with resignation their personal health risks; or if they try to initiate personal
change “they give up easily in the absence of quick results or in the face of setbacks»»

13, p.

279

Health education campaigns often use mass media to deliver messages to
motivate people to initiate preventive behaviors 10. Often those health messages appeal to
fear to motivate people to take preventive action by emphasizing the severity of the
disease, the susceptibility of the people to get it, and the effectiveness of certain
method(s) to prevent the it. The exposure to those messages convinces people in the
efficacy of the preventive methods but often they feel inefficacious to implement them.
Thus, a “shift in emphasis is required, from trying to scare people into health to providing
them with the tools needed to exercise personal control over their health habits” 13,p 28°.
“Health communication should be framed in ways that instill in people the belief that
they have the capability to alter their health habits and should instruct them in how to do
it”. In addition, “health communication should emphasize that success requires
perseverant effort and recovery from temporary behavioral breakdowns, so that people’s
sense of efficacy is not undermined by a few setbacks „

13, p. 281

The stage of readiness to implement personal change is directly related to the
strength of efficacy beliefs . People with low efficacy to implement preventive
behaviors are less likely to initiate personal change than those who are highly efficacious.
Consequently, health education interventions should be matched to the stage of readiness
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to change 73,74 and to the self-efficacy of the individuals

13, p.280

. Health messages geared

toward individuals with low self-efficacy need to increase it through a “guided self
enablement program that provides graduated mastery experiences in the exercise of
personal control,” while “those individuals with sufficient perceived efficacy to entertain
the prospect of lifestyle changes can be persuaded with less intensive measures” 13,p 28°.
k. Maintenance of Healthy Behaviors. It is one thing to initiate a healthy
behavior, another to maintain it for a lifetime. Many times new healthful habits have to
be maintained despite strong social and environmental influences that tend to extinguish
them. When “people are not fully convinced of their personal efficacy, they undermine
their efforts under difficult situations and readily abandon the skills they have been taught
when they suffer reverses or fail to get quick results” 13, p'287. The modes to enhance
personal efficacy discussed above (enactive mastery experiences; vicarious experiences;
verbal persuasion; and management of physiological and affective states) can help people
to develop a resilient efficacy to maintain healthy behaviors

13, p. 79-115,287

. This strong

efficacy is a key factor to maintain health behavior in the midst of obstacles including
personal or environmental factors that counteract the new healthy behavior at a given
time 13’p 287. Also people who engage in new health behaviors needs to be aware that
change is not always easy to maintain. “The course of behavioral change includes
improvements, plateaus, setbacks, and recoveries. Faultless self-control is not easy to
come by even for more plain habits, let alone for entrenched ones. People often have to
go through several cycles of mastery and relapse before they finally succeed’ ,
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13, p. 290

2. Self-Efficacy and Nutrition Education
“Most of the models of health behavior are concerned mainly with
predicting health habits but offer very little guidance on how to change them” I3,p'286
while social cognitive theory has greater utility because it offers both predictive and
operative power. Several investigators have used one or more elements of this
comprehensive theory to develop, implement, and evaluate nutrition education
interventions 10. We only used in our intervention self-efficacy; therefore we limit our
literature review to those nutrition education studies where self-efficacy is reported.
3. Randomized Trials on Self-Efficacy and Dietary Change
a. The Southeast Cholesterol Project Clinical Trial. Shannon et al 75
conducted a randomized trial to reduce blood cholesterol among adults of low
socioeconomic status. This trial was designed to change diet, increase self self-efficacy
and to find whether self-efficacy is predictive of the ability of subjects with low
socioeconomic status to make dietary changes aimed at reducing their risk of coronary
heart disease. The authors recruited 52 health care providers and asked them to recruit at
least 12 hypercholesterolemic patients to participate in the study. The researchers
randomized the health providers to either experimental or control group. The sample of
eligible subjects consisted of 372 at baseline and dropped to 304 by the end of the
intervention. The health care providers in the control group provided standard care to
reduce serum cholesterol levels. The health care providers in the experimental group
used a Dietary Risk Assessment Questionnaire, a food frequency questionnaire to
quantify dietary changes, the Food for the Heart Program, and referral to a nutritionist.
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The educational materials used in the experimental group were based on behavior change
theory, with emphasis on self-efficacy. The study attempted to increase self-efficacy by
giving opportunities to increase performance attainments through verbal persuasion and
by encouraging small-step changes. The subjects in the control and experimental groups
started with high levels of self-efficacy, 3.56 (SD = 0.30) out of 4 possible points at
baseline. The scores remained unchanged by the end of the study 3.58 (SD = 0.30). A
regression model showed that the best predictors of Dietary Risk Score were: preintervention dietary risk score .51±0.05 (Std beta±SE), post-intervention self-efficacy
score -.20±0.06 (Std beta±SE), and assignment group, -.14±0.04 (Std beta±SE).
Although this intervention failed to increase the mean scores of self-efficacy; selfefficacy was an important predictor of the Dietary Risk Assessment (r=0.37, p <0.0001).
Subjects with greater self-efficacy improved their diets, as indicated by lower Dietary
Risk Assessment.
This experiment had an instrumental problem often found in the assessment of
dietary self-efficacy, very high baseline scores. The failure of the study to increase selfefficacy could have resulted from overestimation of self-efficacy of the subjects at
baseline and/or an instrumentation problem, ie., ceiling effect. The 22-item questionnaire
was designed to measure the confidence of the subjects to reduce saturated fat and
cholesterol intake. The 4-point Likert-type scale ranged from 1 (definitely could not) to 4
(definitely could). The items listed included known major contributors of saturated fat to
the traditional diet.
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The intervention did not increase the self-efficacy scores probably due to a ceiling
effect; the baseline scores were so high that it was almost impossible to improve such
scores through the intervention. A potential solution to correct the items of the scale is to
create a scale with additional response options to prevent the skew distribution of the
responses. The correction of the items of the scale could produce normal distributions
that would increase the reliability and make it easier to detect the effects of interventions
aimed to increase self-efficacy.
b. The Stanford Nutrition Action Program. This project was a randomized
trial aimed to reduce dietary fat intake among low income and low literacy individuals 16.
The study included 48 general education and vocational classes, totaling 351 participants,
most of them (58%) Mexican-American women. Half of the classes were randomized to
the control group and half to the experimental group. The subjects received nutrition
education in their class setting. The classes assigned to the experimental group received
a nutrition education curriculum especially designed to reduce the dietary risks of heart
disease, the Stanford Nutrition Action Program (SNAP); the control group received
general nutrition education from, the Expanded Food and Nutrition Program (EFNEP).
The SNAP program was based on principles of adult learning and social learning
theory and was delivered in two parts over a ten-month period. The first part of the
program consisted of six weekly session of 90 minutes each delivered by one or two
nutrition and health education professionals. During the first part of the program the
subjects received instruction about the major sources of dietary fats, the food guide
pyramid, food label reading, and low fat eating away from home. The major message
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through the lessons was low-fat eating and heart disease prevention. The lessons had
interactive learning, cultural adaptation to dietary habits of Mexican-Americans, recipes
and goal setting. The second part of the program was a 12-week follow-up maintenance
intervention. The subjects were contacted every 2 weeks either by phone or by mail.
They were contacted to receive support, encouragement, and assistance in problem
solving issues.
The subjects assigned to the control group received general nutrition classes
taught by peer nutrition educators working with the EFNEP program. This program aims
to improve nutrition knowledge and nutrition choices of low-income families and youth
11. The EFNEP curriculum had five lessons, including the food guide pyramid, food
safety, and meal planning. The class include didactic presentation, review of recipes and
handouts, preparation and tasting of recipes. Approximately 10% of the class focused on
fat, blood cholesterol, and heart disease.
The measurements in this intervention included: nutrition knowledge (14
true/false items); nutrition attitudes (18 items on a 5-point Likert-scale, 1 = strongly
disagree to 5 = strongly agree); self-efficacy related to fat and cholesterol consumption
behaviors (10 items on a 5-points Likert-scale, 1 = not at all certain to 5 = very certain);
and dietary habits using the 98-item food frequency questionnaire of the National Cancer
Institute78. The Cronbach’s alphas for the knowledge test, attitudes test, and selfefficacy evaluation were .42, .64, and .76 respectively.
The experimental group had higher mean change scores in nutrition knowledge
+7.7% (p .01), and self-efficacy +0.2 (p .04) than the control group. However, both
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groups had a similar drop in their consumption of total fat (-21±9.8 Vs. -13±13 g); and
saturated fat (-7.8±3.8 Vs. -4.9±5.3 g); and their levels of blood cholesterol (-1.3±9.3 Vs.
-0.9±6.7 mg/dL). The high intensity intervention was more effective in increasing
nutrition knowledge and self-efficacy. However, the size of the effect in the gain of selfefficacy was very small. Both the experimental and control groups started the study with
high self-efficacy scores (3.8 out of 5 possible). The experimental group finished with
4.1, only +0.2 points higher than the control group. It appears that dietary self-efficacy
was affected by a ceiling effect, which could have obscured further gains. The dietary
self-efficacy scale used in this trial appears to need modifications to get a greater spread
in the scores and to increase its sensitivity to detect larger size effects gained during
dietary interventions.
The subjects in the SNAP program did not reduce significantly the net percentage
of calories from total fat and saturated fat. The researchers suggested, “Perhaps a longer
classroom intervention or longer follow-up period would have achieved these goals in the
study population.” Since this intervention was relatively long and expensive, those two
alternatives do not seem feasible. Nevertheless, the results of this trial suggest that low
intensity; general nutrition education delivered by peer educators (EFNEP) also tends to
lower the intake of total fat, and saturated fat, although to a lesser degree than more
intensive programs delivered by professionals. The relative success of the EFNEP
curriculum opens the following question: Is peer nutrition education especially designed
to lower the dietary risks of chronic disease effective to improve the dietary habits of low
income, low literacy women?
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c. The Child and Adolescent Trial of Cardiovascular Health (CATCH).
This 3-year study was a multi-site, school-based intervention trial aimed to reduce or
prevent the development of risk factors of cardiovascular disease among children 56,79
This trial assumed the following causal model: psychosocial risk factors influence
behavioral risk factors (diet, physical activity, and smoking) which influence physiologic
risk factors (blood lipids and blood pressure), which finally determine morbidity and
mortality (heart disease and stroke)80. In this model, psychosocial risk factors are the
most proximal targets for change.
The CATCH trial researchers followed a three-step process to design this
intervention: first, identification of the behaviors to be adopted, regular physical activity
and decreased fat and salt intake. Second, based on social learning theory, selection of
the psychosocial factors considered most likely to prepare the children to perform the
identified behaviors. Finally, design of the intervention addressing personal,
environmental, and behavioral factors identified as potential determinants of the risk
reducing behaviors 56.
This longitudinal trial had a nested design where the schools were considered the
experimental units. This trial started with 7,795 third grade students from 96 schools
from four states (California, Louisiana, Minnesota, and Texas) during the 1991-1992
academic year. Half of the schools were randomized to the control group and half to the
experimental group.
The schools assigned to the experimental group were further randomized to two
equal subgroups: one group received the school-only program consisting of classroom
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curricula, school food service intervention, and school physical activity; while the other
group received the school-based intervention plus the family component intervention.
The CATCH intervention was derived from social learning theory and targeted
environmental, personality, and behavioral factors likely to influence diet and physical
activity. The home/family component was designed to reinforce at home the concepts,
activities, and skills of the classroom curriculum. The take home package consisted of
stories, games, healthy recipes, and refrigerator tip sheets in several formats. Those
packages were completed at home jointly with the family then rewarded, and recorded
when they were turned back to school81.
The researchers developed the Health Behavior Questionnaire to evaluate the
outcomes of the trial56. This questionnaire had the following constructs: dietary
intention (13 items, a = .78); usual food choices (14 items, a = .76); dietary knowledge
(14 items, a = .76); perceived support for physical activity (11 positive items, a = .68;
and 7 negative items, a = .60); social reinforcement for healthy food choices (21 items, a
= .86); dietary self-efficacy (16 items, a = .83); and physical activity self-efficacy (5
items, a = 0.67). This review is focused on the dietary self-efficacy.
The CATCH study produced statistically significant but modest changes in the
intake of total fat and saturated fat in the experimental group82. The experimental group
had a net change (mean±SE) in the percent of total fat of -2.4±0.4%, and in the percent of
saturated fat of -1.2±0.4% 82. The approximate mean reduction in total fat and saturated
fat were -4.4 g and -2.7 g respectively. The intake of dietary fiber, soluble fiber and
dietary cholesterol remained unchanged throughout the trial, suggesting that the
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qualitative content of the diet and the ratio of vegetable:animal origin food sources
remained practically unchanged.
This trial significantly improved knowledge, intentions, self-efficacy, usual
behavior and perceived social reinforcement for healthy food choices {p <.0001). Selfefficacy and perceived social reinforcement accounted for 41% of the variance of the
usual food choices; the respective partial correlations were, r = .26 and .15. The largest
improvement occurred at the beginning of the program. Dietary self-efficacy modestly
but significantly improved at the beginning of the trial (size effect = 0.235, p. <.001); this
change improved parallel with the usual food choices (size effect = 0.55, p. <.001).
However, self-efficacy and the usual food choices declined overtime. By the end of the
trial the effect size of self-efficacy was reduced to 0.102 (p .09); and the effect size of the
usual food choices dropped to 0.24, p. <.0.001 56.
Pearson correlations showed that the two psychosocial determinants more highly
correlated to usual dietary choices were dietary intention (r = .72 at baseline; r = .76 end
of study) and dietary self-efficacy (r = .51 at baseline; r = .54 end of study). Both
psychosocial determinants explained a considerable share of the variance, >50% for
dietary intention and >25% for dietary self-efficacy. These correlations seem to suggest
that while as a group dietary self-efficacy tended to drop overtime at individual levels
dietary self-efficacy continued being an important predictor of usual food choices. This
trial shows that self-efficacy is not only statistically significant, but also practically
significant to explain eating behaviors 56. This trial also showed that positive support of
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parents has a dose response increase in the physical activity and food choices of their
children 81.
Edmundson et al56 provided five alternative explanations for the gradual decline
in self-efficacy throughout the study. First, the drop in self-efficacy could be related to a
failure in the curriculum to effectively identify salient barriers faced by fifth grade
students when selecting healthy food items. Second, perhaps the intensity and length of
the curriculum was insufficient to achieve mastery or at least balance the environmental
and social changes encountered in the rapidly changing world of the adolescents. Third,
the limitations of a school-based curriculum to face of dominant culture. Fourth, as
adolescents grow their social needs increase and could experience a shifting in the
meaning of eating, from a nutritional event to a social event. As a result, their food
choices may become signs of camaraderie or symbols of independence. Fifth, the authors
refer to Bandura’s observations 58 about the influence of the environment over successful
mastery of activities: Mastery and self-efficacy can be undermined by verbal persuasion
(including high-tech, sophisticated mass media messages delivered in advertisements)
and social influences of the environment (including the cultural popularity high fat of fast
food meals and convenience snacks and sedentary social activities). Therefore, it is
possible that the educational efforts of this intervention were undermined by those social
influences.
The researchers of the CATCH trial suggest that a challenge remaining for
researcher is to find the “minimum effective dose of a family intervention” 81. The
CATCH study produced significant but modest changes in the intake of total fat and
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saturated fat in the experimental group. Nevertheless, the serum cholesterol remained
practically unchanged in this intervention in both the control and experimental groups 83,
probably because children continued eating the same foods of animal origin.
d. The Working Well Study. This was a randomized field trial funded by
the National Cancer Institute aimed to test the effectiveness of worksite health promotion
interventions to achieve organizational and individual changes to reduce cancer risk84.
The trial included 114 worksites and 37,291 workers from a broad geographical and
industrial diversity. The National Cancer Institute collaborated with four coordinating
centers and one directing center to design the intervention. All Working Well study
centers targeted nutrition interventions, particularly an increase in fruits, vegetables and
whole grains, and at least one other prevention component (e.g. smoking, cancer
screening, or occupational health). This intervention pulled together elements from
several different theories of behavior change. The constructs of particular interest came
from Social Cognitive Theory, particularly self-efficacy; Theory of Reasoned Action;
consumer information processing; the Health Belief Model; and the Transtheoretical
Model, particularly the Stages of Change.
The core questions included sociodemographic data; knowledge, attitudes, and
behaviors related to nutrition and smoking; and perceptions about their worksite. The
authors of this trial created two scales to assess the predisposing and enabling factors to
adopt a healthy diet. The Predisposing Scale included three major components: belief in
diet-disease connection (fruit and vegetables decrease the risk of disease; fried foods
increase the risk of disease)', benefits of healthy diet (low fat foods taste good)’, and
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motivation (what I eat is more important for health; eating low fat foods is important).
The Enabling Scale has thee major components: 1) perceived barriers to healthy diet
(hard to get fruit and vegetables at work; easy to get information on healthy eating at
work)', 2) perceived norms for healthy eating (at workplace, easy to eat healthy diet;
management is concerned about my diet)', and 3) social support to eat low-fat foods (I get
encouragement from co-workers; I get encouragementfrom friends and family). The
authors measured nutrition related self-efficacy with the following questions: “How
confident are you that you will decrease the amount of fat in your diet (or eat more fruit
and vegetables) during the next six months?” The questionnaire had a 5-point scale.
ranging from 1 = not confident to 5 = extremely confident.
The baseline scores of the intention to decrease fat and increase fruits and
vegetables, as well as the dietary self-efficacy related to increased consumption of fruits
and vegetables and reduction of fat, increased proportionally to the scores of the
predisposing and enabling factors (p. <0.0001). Dietary self-efficacy related to reducing
dietary fat was inversely related to the consumption of percent of dietary fat. Dietary selfefficacy related to increasing fruit and vegetable consumption was directly related to the
consumption of fruits and vegetables. This means that the healthier people eat the higher
their self-efficacy and the less healthy the diet, the lower the self-efficacy.
The predisposing factors but not the enabling factors significantly explained the
variance of self-efficacy and intention to improve diet (p. <0.001). The predisposing
factors explained 20% of the variance in dietary self-efficacy for decreasing fat and 17%
of the variance for increasing fruit and vegetables (p <.001). Also the variance explained
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by the predisposing factors to the intention of decreasing fat and increasing fruits and
vegetables was similar. The authors of this study concluded that their “finding of a fairly
weak association between enabling factors and healthful diet, intention, and self-efficacy
appears contradictory to conventional wisdom.” On the other hand, “individuals’
predisposition to eating, for example, their belief in the importance and benefits of a
healthful diet, appear to be a strong component of food choice” 84. The outcome
evaluation of this trial will provide more data to assess the predictive value of selfefficacy in the consumption of fruits, vegetables, and fats.
4. Non-Randomized Studies on Self-Efficacy and Dietary Change
a. The San Diego Family Health Project. This project based on social
cognitive theory85 tested the effectiveness of a family-based health behavior change
intervention on diet and exercise among mainly first generation Mexican-Americans.
The researchers recruited the fifth or higher grade classes from 12 elementary schools
and their families and randomly assigned them to either the control or the experimental
groups. However this report is limited to the data obtained from 55 Mexican-Americans
families assigned to the experimental group.
Several graduate students taught twelve 90-minute weekly intensive sessions
followed by six follow-up sessions. The classes emphasized participatory activities and
games, rather then didactic learning. The behavioral methods included self-monitoring,
weekly goals, self-rewards, problem solving, and mobilization of social support. The
authors measured the diet and several predictors of dietary change four times: at
baseline, and then after three, twelve, and twenty-four months. They reported the
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baseline data and the data obtained three months thereafter85. The self-efficacy scale
assessed their confidence in their ability to reduce dietary sodium and fat. The scale had
a 5-point Likert format, 1=1 know I cannot to 5 = I know I can.
The reduction in dietary fat consumption was very small. The mean change in the
intake of fat was -1.02±9.08 g (mean±SD) and -1.07±8.12 g for adults and children
respectively. The partial correlations of self-efficacy and the three-day dietary fat intake
were very small, -.22 (p. <.05) and -.01 (p. NS) for children and adults respectively.
The nutrition education intervention was moderate in intensity but it was not able
to make significant dietary changes in the target population. Probably the intervention
had too much emphasis on behavioral elements and too little on instruction to change
cognition and motivation.
b. A Weight Loss Program. Shannon and colleges 86 examined the
plausibility of models to explain eating behavior among women participating in a weight
loss program. This study was based on social cognitive theory and focused on perceived
self-efficacy to adopt desirable eating behaviors.
The research design of this project appears to be a time series design with no
control group. This study had three repeated measurements. It included 170 women at
baseline, 120 immediately after baseline, and 107 two months later. This program had
seven 40-minute sessions led by nutrition professionals. The researchers measured two
dimensions of self-efficacy aimed at weight reduction, eating proper foods and eating the
proper amount of food. Self-efficacy was measured with 36 items, 18 items to assess the
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choice of proper foods (alpha coefficient 0.82), and 18 items to avoid overeating (alpha
coefficient 0.90). The Likert scale responses were 1 = “not confident” to 6 = “confident”.
The mean change of self-efficacy (mean±SD) between baseline and the final
measurement was 0.32±0.86 (p. <0.05) for choosing appropriate foods; and 0.60±0.79 (p.
<0.05) for avoiding overeating. Self-efficacy to avoid overeating explained 14% of the
variance of the change in daily fat intake at the end of the intervention.
The mean changes in the scores of self-efficacy are very modest and the
significance disappears after adjustments for multiple testing 87. However, self-efficacy
to avoid overeating explained a significant portion of the variance in the change in daily
fat intake.
c. Language of Life Program. The purpose of this cross-sectional study
was to describe several nutrition related factors among recently immigrated Hispanic
adults, with emphasis on gender and acculturation interactions 88. This study included
132 English students, mainly of Mexican descent. They were recruited in three adult
education learning centers from the English as a second language (ESL) classes. The
study participants filled out a questionnaire in English or Spanish to measure gender.
acculturation, and five variables related to nutrition (i.e. fat avoidance, knowledge, selfefficacy, and intentions). The dietary self-efficacy scale was related to fat, cholesterol
and sodium. This scale had 5 items with a Likert format ranging from 1 = (lowest) to 3 =
highest and an alpha coefficient of .77. The acculturation scale had 11 items assessing
language, ethnicity and social contacts. The subjects were divided into low and high
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acculturation groups for analysis. Women reported greater intentions than men to
improve their diet.
Self-efficacy remained unchanged across all groups. The lowest score was 2.06,
for low acculturated males, while the highest was 2.30 for high acculturated females.
The changes in the dietary self-efficacy related to fat, cholesterol, and sodium
consumption were similar among new immigrant Hispanics of Mexican origin regardless
of their gender and acculturation level. A limitation to finding an association between
acculturation and self-efficacy in this study is the narrow range in the acculturation of the
individuals. All the subjects were Spanish-language speaking. Since language spoken is
one of the most important indicators of acculturation 2, and all the participants were
Spanish-speaking they can not be classified as a “high” acculturated a group of Spanishlanguage individuals.
d. The Gimme 5 Nutrition Education Intervention Trial. This program
funded by the National Cancer Institute was designed to increase fruit and vegetable
intake in elementary school children89. A cohort of 1,398 third graders provided data for
this study from 2,225 eligible participants. Those who did not compete the
questionnaires were more likely to be African-American (p. <.001).
Self-efficacy was assessed with a 22-item questionnaire consisting of two sub
scales. The first scale measured asking and shopping efficacy. The shopping efficacy
measured the selection of fruit and vegetables instead of less healthy foods. The asking
efficacy measured it the child feels confident to ask other family members to buy fruit
and vegetables. This scale had 10 items (alpha = .78). The second scale was the
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selection efficacy scale (sample item: for dinner I can eat fruit instead of my usual
dessert). This scale had 10 items (alpha = .70). The dietary intake was assessed with a 7day food dairy. The Likert format of the scale had 3 options.
The mean consumption of fruit and vegetables was 2.4 servings per day. The
major predictor of fruit and vegetable consumption was preferences for those foods,
accounting only for 10%-11% of the variance. Self-efficacy was not a significant
predictor of fruit and vegetable consumption. Selection self-efficacy had a significant
bivariate correlation with snack preferences (r = .54, p. c.Ol), and fruit and vegetables
preferences (r = .43, p. <.43); but asking self-efficacy did not show moderate correlations
with fruit and vegetables consumption. The follow-up evaluation of this trial assessed
Social Cognitive Theory variables including self-efficacy, outcome expectations,
preferences, social norms, asking skills, and knowledge. The results indicated bivariate
correlations with fruit and vegetable intake ranged from .17 for asking skills to .29 for
fruit and vegetable preferences. In analyses controlling for school-level clustering, only
preferences and positive outcome expectations remained significantly associated with
fruit and vegetable intake, accounting for approximately 10%-11% of the variance 89.
The results of this project contradict the findings of the CATCH trial 79 probably
due to methodological differences 89. In the CATCH trial was assessed the whole diet,
with emphasis on fat and cholesterol; while in the Gimme 5 project only was assessed the
consumption of fruits and vegetables. Resnicow et al89 proposes that maybe selfefficacy is not predictable for the consumption of fruit and vegetables among children.
Self-efficacy rates the perceived one’s ability to execute behaviors under personal
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control. However, the diet of children often is affected by external factors, such as
accessibility and availability of fruits and vegetables. Data from the same cohort90
reveals moderate correlations of fruit and vegetable intake with availability of fruits and
vegetables at home and at school.
5. Summary to Self-Efficacy Literature Review
There are a limited number of studies that have tested dietary self-efficacy
91. In general, the interventions aimed to increase dietary self-efficacy have produced
L 75. 89
either small improvements 56.76, 85. 86 or negative results
. Those inconsistencies

could be due to the different ways in which self-efficacy was measured 92. Newer dietary
self-efficacy scales 92,93 that test self-efficacy under diverse situations with different
degree of difficulty avoid the ceiling effects observed in the generalized scales. Newer
trials using those or similar scales will further clarify the predictive value of dietary selfefficacy.
E. Peer Education
Peer education is instruction delivered by lay members of the community. It
usually is delivered by peer educators, also known as community health workers,
community health aids, lay health advisors, or lay health workers. The instructors are
members of the community who are specially trained to serve as frontline health care
professionals. They generally work with the underserved and are indigenous to the
community in which they work- ethnically, linguistically, socioeconomically, and
experientially 94. Peer educators work in primary prevention, educating 95, promoting
breast self-examination 96, and teaching peers how to prevent sexually transmitted
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diseases 97-99 . Also community health workers work in delivering primary health care 10°,
vaccinating infants 101, controlling and managing infectious diseases, such as malaria 102,
acute respiratory infections 103, pneumonia I04, diarrhea 105, and skin diseases 106. In the
United States, most lay health workers work in public health departments and
community-based organizations 94. The following review focuses on the role of
community health workers in nutrition education.
F. Peer Nutrition Education
Nutrition education delivered by trained lay nutrition educators aiming to
lower the incidence of diet-related disease has been implemented in the United States in a
variety of settings, including community-based interventions
76. 88

107, 108

, churches 109, schools

, and government programs 38,110, 111 . The goal of those programs was to reduce the

dietary risks related to chronic disease, particularly cancer and health disease. There are
several programs available to train peer nutrition educators

108, 112-115

. The following

section is a detailed review of nutrition education programs delivered by peer educators
and will address their effectiveness in improving the diet of their target population.
1. Church-Based Interventions
a. The Living in God’s Healthy Temple (LIGHT) Project. This project
had the intent of placing healthy eating and exercise in a spiritual context116. This
project was a partnership between Johns Hopkins Center for Health Promotion and
“Heart, Body, & Soul, Inc.,” a coalition of African-American pastors and churches in
East Baltimore, Maryland. The churches were located in inner city Baltimore. This area
of Baltimore has a low socio-economic status and high prevalence in crime and drug use.
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This project included 26 churches randomly selected from a list of 230, with half
of the selected churches randomly assigned to the control group and the rest to the
experimental group. The churches assigned to the experimental group received intensive
intervention. This intervention included meeting with the pastor, kickoff Sunday series,
and videos on healthy eating, recipe tasting, aerobics, weekly classes, and education
materials. The most important part of the intervention was the training of lay volunteers.
There were two types of training: health counselors trained in low-fat eating, and how to
lead weekly classes; and fitness counselors trained to lead aerobics. The control group
received self-help materials.
This program had baseline and outcome evaluations during a health fair among
the control and experimental groups. The baseline and outcome evaluations assessed
blood pressure, blood cholesterol, weight (BMI), diet and physical activity. No
significant effect on blood pressure, blood cholesterol, weight (BMI), diet, and physical
activity among the control or experimental groups was seen as a result of this intervention
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This intervention faced major problems in the implementation and evaluation
processes. The baseline evaluation was done in a cohort of people who attended the
health fair. The second evaluation was done in a subsequent health fair, and
unfortunately most people evaluated at baseline did not came to the final evaluation.
Therefore, the sample for the baseline data is somewhat independent from the second
sample at the end of the intervention. The intervention worked well only among those
churches where the pastor showed significant interest and promoted the program.
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b. The Health and Religion Project (HARP). The Health and Religion
Project was a church-based intervention aimed to reduce the risk of cardiovascular
disease in local church congregations. This project compared the effectiveness of four
models of programs delivered by trained lay volunteers. The major emphasis of the
published reports is on the training of the lay volunteers and only limited data is available
on the outcome of their interventions

109, 114, 117

The researchers recruited lay volunteers in 16 local churches to participate in the
HARP project in their local congregations. A total of 222 church volunteers received
training and certification as Risk Factor Leaders. This intervention was based on social
learning theory and included a total of 20 churches assigned to five clusters, each cluster
of four congregations. Four clusters of churches were assigned to a different treatment
and one cluster served as control group. The treatment groups included: high
professional involvement and a task force from the local congregation to oversee the
project, low professional involvement and task force, high professional involvement and
no task force, and low professional involvement and no task force 117. The training of
Risk Factor Leaders was the same in all the study churches, four to five 2 1/2-hour
sessions, plus a one-hour certification and exam session. The first module addressed all
leader-trainees together and introduced heart disease, the projects and the role of Risk
Factor Leaders. During the second module, in the second week, trainees studied their
risk-specific factor. In the third module, all trainees studied generic behavior-change
principles and group management skills. During the fourth week, the staff met with all
the trainees to discuss the maintenance of behavior change and to explain record keeping
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necessary for the evaluation of the program. Finally, the trainees attended a one-hour
certification session 114. The peer educators graduated with one of the following
specialties: weight loss, smoking cessation, nutrition, or exercise.
At the end of the training the trainees filled out a questionnaire to assess their
perceived confidence to deliver the program (self-efficacy), their ability to motivate, and
their knowledge of content. The Risk Factor Leaders conducted 82 group programs, with
740 registrants. There were 104 blood pressure screenings with 1834 contacts. The 12month ratio of programs delivered per volunteer was: 1.07 for exercise, 1.23 for
smoking, and 0.74 for nutrition. The churches with low professional involvement had
more blood pressure screenings than the other treatment groups (p <.05); and the
congregations with a Task Force had higher recruitment of volunteers {p <.05)117.
The nutrition peer educators delivered less programs than other volunteers.
Maybe the nutrition training was too short; they had only one 2 1/2-hour training session
and received a manual to teach their classes. The specialists trained to perform simple
tasks (blood pressure screening) performed very well. Probably the peer nutrition
educators did not develop the knowledge and confidence necessary to perform their work
with the limited training. It seems that taking blood pressure is a task that can be
mastered in one training session; while nutrition education delivery seems to require
more extensive training.
In general, church based peer nutrition education programs have limited outcome
evaluations to prove the effectiveness of their programs. Most of the time they only
provide process evaluation data.
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2. Community-Based Interventions
a. The Pawtucket Heart Health Program. This community intervention
funded by the National Heart, Lung, and Blood Institute examined whether populationbased efforts to lower cardiovascular risk factors would reduce the incidence and
prevalence of cardiovascular disease 118.
The city of Pawtucket, Rhode Island, is the community where the intervention
was conducted. In 1980 Pawtucket had 71,204 inhabitants, with a median age of 33.6
years, median education of 11.9 years (49.8% high school graduates) and a stable
community. Another city was chosen as the control population. The control city was
similar, except somewhat larger with a population of 98,478 I18.
The operationalization of this intervention was based on community organization
and social learning theory. During this intervention each risk factor (fitness, weight, fat
intake and serum cholesterol, blood pressure and smoking) had three major behaviorchange phases. First, the initial phase was a promotion/motivation phase aimed to
interest people in changing specific risk factor. The second phase was a two-stage skills
training phase in which specific behavior-change skills were acquired and support
networks established to maintain the new behaviors; and third, a
maintenance/generalization phase, in which active efforts were undertaken to continue
the process of behavior-change generalization to all aspects of the milieu across time. The
Pawtucket Heart Health Program developed intervention protocols targeting the
individual, group, organization, and/or community.
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The education programs used in this intervention were based on the following:
easy adoption, flexibility, low cost, acceptability, visibility, and community involvement.
This program placed emphasis on volunteers for program delivery. Eight hundred and
eighty one volunteers (218 males and 663 female) were recruited from all sectors of the
community through a variety of channels. Volunteers were used for several reasons.
First, and perhaps most important, volunteers can serve as peer models for health
cognitive and behavioral change; models who are similar to the target audience are most
likely to be imitated. Second, health volunteerism provides the volunteer the opportunity
to perform the behavior on a regular basis. Third, volunteers provide a support network
for themselves and others. Fourth, volunteers promote the diffusion of heart health
information in their daily activities. Fifth, volunteers with high self-efficacy can help
change organizational and community structures. Sixth, a volunteer delivery system
promotes community ownership. Seventh the use of volunteers to deliver behaviorchange programs multiplies the reach of professional staff.
The volunteers served as health coordinators, behavior-change counselors, and
clerical assistants. The volunteers who participated in behavior-change programs
received training, certification, and practice. They worked under professional
supervision and had annual recertification. The first three years of the intervention the
volunteers received training in one or more specialties, including weight loss, nutrition,
smoking cessation, fitness, and stress management. Three hundred and twenty three
volunteers received training to measure blood pressure and other seventy five graduated
from the nutrition program 118.
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The PHHP planners identified and invited forty eight religious communities
encompassing 39,000 members to join the health education intervention. The PHHP was
particularly well received by the religious community. Some members of the religious
community organized the Church Advisory Board (CAB). Although the non-CAB
churches had more events than the CAB churches, 39 and 45 respectively, the CABmember churches provided more hours of volunteer time (1,732 hr) than the non-CAB
members (342 hr). In the first three years, as a whole, the PHHP had over 30,000
contacts with people seeking to improve their health. The volunteers invested over
30,000 hr in the program.
The major outcome evaluations of this program consisted of biennial random
household risk factor surveys in Pawtucket and the control city and continuous
surveillance of myocardial infarction and stroke in eight community hospitals 118. The
results of the six major cross-sectional surveys conducted to evaluate the effectiveness of
PHHP in reducing cardiovascular disease and related risk factors are summarized in a
recent publication 119. The changes in blood cholesterol, diastolic blood pressure, systolic
blood pressure, and smoking prevalence were similar in the experimental and control
cities. There was a smaller increase in body mass index (p .042) in Pawtucket compared
to the control city. Probably the nutrition and weight-control programs were the most
effective as reflected by the modest but statistically significant difference in body mass
index found when comparing the control and experimental cities 119. This intervention
was not effective to produce large changes that will exceed the secular trends of
cardiovascular disease.
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b. The For La Vida Project.

The goal of this was to develop and

conduct health promotion programs for the Latino population in San Diego, California.
All those programs were based on social learning theory and principles of empowerment.
Five independent programs targeted different health risks factors among Latinos. The
program reported here was implemented with 201 low-income Latino women and aimed
at prevention of cardiovascular disease through proper nutrition and physical activity1.
This program was lead by trained peer nutrition educators (consejeras) and was a
pre/posttest intervention with one treatment group and no control group.
This program was effective in lowering the risks of cardiovascular disease. By
the end of the program the participants reached significant reductions in serum
cholesterol, weight, and dietary fat and sodium intakes. Also there was a significant
increase in physical activity. The outcomes of this program supported the following three
hypotheses: First, lay health workers can be used effectively to deliver health education
in the Latino community. Second, the naturally occurring networks facilitate recruitment.
Third, structure and content of the program are appropriate.
3. The Expanded Food Nutrition Education Program (EFNEP) Evaluations
The Expanded Food Nutrition Education Program is a federally funded
program offered through the Cooperative Extension Services and is designed to teach the
EFNEP participants how to improve their diet, how to shop and prepare foods
economically, and basic principles of nutrition and food-related behaviors, such as
sanitation, safety and storage of food. This program targets low-income, hard to reach
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families 120. The review that follows is limited to controlled or randomized nutrition
education evaluations performed in the EFNEP program.
a. The Maryland Cooperative Extension Service. Green and colleagues
121

conducted a longitudinal study to test the effectiveness of the Maryland Cooperative

Extension Service. The subjects included in the evaluation were 93 EFNEP participants
and 58 non-EFNEP participants. The 93 EFNEP participants had remained in the
program for two to three years and 58 controls were “friends” of the EFNEP participants
who were not enrolled in the program. The experimental group was divided into two
groups, those who had been in EFNEP for either three years or up to two years.
The researchers evaluated the impact of the EFNEP program on knowledge,
attitudes, and practices of the participants. Also they studied how long the peer nutrition
instructors should visit the families.
The researchers found that there is a progression in the attitudes, knowledge, and
behaviors during the first year of EFNEP participation, but in subsequent years there are
no further gains, especially during the third year. The authors of this evaluation think
that there is no further benefit in the intervention after the second year because the
EFNEP participants develop dependency on the peer nutrition instructor.
This study has severe potential flaws. There is no evidence that the control group
matches adequately the experimental group that threatens the internal validity of the
study. In addition, the researchers do not present numerical data to support their
conclusions. It appears that they draw their conclusions subjectively, rather than
statistically.
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b. The Twin Cities Metropolitan EFNEP. This nutrition intervention
delivered by peer nutrition educators was aimed at decreasing dietary fat intake. The
predominant feature of this program is that it is targeted at an ethnically diverse lowincome population with low literacy skills. In addition, this program used materials and
curriculum based on input from the intended audience 11 °.
This program included 204 EFNEP Caucasian and African-American participants.
134 in the experimental group and 70 in the control group. Most subjects had less than
11th grade reading abilities. The study design was non-equivalent pretest/posttest
experimental and control groups. The peer nutrition educators (Nutrition Education
Assistants) were randomly assigned to teach the classes. The curriculum for the
experimental group entitled “Help Yourself to Health” was designed to lower fat intake.
It was especially developed for this intervention with input from the peer nutrition
instructors and other subjects similar to the study population. The aim of this curriculum
is to provide simple, practical, and relevant nutrition information in a fun and entertaining
format. The ten sessions feature information and activities on low-fat snacks, healthy
eating for kids, low-fat fast foods, weight loss, quick and easy meals, recipe modification,
menu planning, and grocery shopping. Each session featured behavioral suggestions 110.
The curriculum used for the control group was based on the “Eating Right is Basic 2”
from Michigan State University

. This curriculum focuses on budgeting, food safety,

and healthy eating.
The baseline and outcome evaluation consisted of a questionnaire to assess
physical activity, history of heart disease, health related attitudes, dietary self-efficacy
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and eating habits, and demographic information. The self-efficacy scale had a Likert
format with three options, 1 = agree, 2 = disagree, and does not apply. The dietary
assessment included one 24-hour recall. The dependent variables included attitudes,
eating patterns, and blood cholesterol. Most demographic characteristics of the
intervention and experimental groups were similar. However, the experimental group
had 22% more African-Americans {p <.001), they were 2.8 years older {p .005), and they
had 1.5 more children (p <.001) compared to the control group. The outcome evaluation
indicated that there were no changes in the attitude scales (self-efficacy, healthy eating
interest, family concerns and barriers, and overall attitude score); dietary variables
(energy, total calories, saturated fat, and dietary cholesterol); and blood cholesterol. The
only changes that reached statistical significance were the food substitutions subscale and
the overall eating patterns scale.
The statistical analysis controlled for several potential cofounders in this project.
The potential cofounders were independent variables related to the dependent variables
(blood cholesterol, attitudes, eating patterns, and dietary variables). This statistical
manipulation was done to compensate for the lack of random allocation of the EFNEP
participants. The EFNEP participants were clustered in small classes. The statistical
control is justified because the individuals within social groups are likely to be positively
correlated I23> quoted by Harman et a1,1997.
This project had largely negative results. It was not effective in lowering the
dietary fat, changing dietary behaviors, attitudes, or blood cholesterol levels. There is a
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need to find other methods to effectively educate the low income, low literacy
populations.
4. Peer Education Among the Elderly
This investigation 124 evaluated the effect of a peer-education
program on preventing cardiovascular disease in older persons. Peer leaders at two urban
senior housing residences were provided with training on cardiovascular disease and its
risk factors, strategies to reduce the risk factors, and communication skills. Baseline and
follow-up data were collected on residents at the two intervention and two control sites.
The dependent variables were knowledge of cardiovascular disease risk factors;
perceived self-efficacy to reduce calories, dietary fat and salt intake, to lose weight, to
stop smoking, and to exercise regularly; and self-reported cardiovascular risk behaviors.
Analysis of individual change scores between baseline and follow-up surveys showed a
statistically significant increase in overall knowledge of heart disease, dietary selfefficacy, and exercise self-efficacy for the intervention group compared with the control
group. This program appeared to benefit the individuals who lived in housing residences
where the peer educators also resided.
5. Classroom-Based Interventions
The Stanford Nutrition Action Program. This project (previously
described in the section: Randomized trials on self-efficacy and dietary change) was an
experimental trial aimed to reduce dietary fat intake among low-income and low literacy
individuals 76. In the previous review we focused our attention on the Stanford Nutrition
Action Program (SNAP). The SNAP program was a nutrition education program
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specially designed to lower the dietary risks of heart disease delivered by health
professionals and a group a of peer nutrition educators from EFNEP who delivered
general nutrition education to the control group.
This study included forty-eight general education and vocational classes, totaling
351 participants. Most of the participants (58%) were Mexican-American women. Half
of the classes were randomized to the control group and half to the experimental group.
The subjects in the experimental group received in their class setting the Stanford
Nutrition Action Program. The SNAP program was based on principles of adult learning
and social learning theory, while the EFNEP curriculum did not have a specified
theoretical background. The subjects assigned to the control group received general
nutrition classes taught by peer nutrition educators working with the EFNEP. The
EFNEP curriculum had five lessons, including the food guide pyramid, meal planning
and food safety. The classes included didactic presentation, review of recipes and
handouts, preparation and tasting of recipes. Approximately 10% of the class focused on
fat, blood cholesterol, and heart disease.
The dietary outcomes of the intervention were as follows for the experimental and
control groups, respectively: drop in the consumption of total fat, -21±9.8 vs. -13±13 g;
and saturated fat -7.8±3.8 vs. -4.9±5.3 g. None of those dietary changes were statistically
significant. This low intensity intervention on general nutrition delivered by trained peer
nutrition educators was not effective to lower the intake of total fat, and saturated in the
target audience.
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The SNAP curriculum was especially designed to reduce the dietary risks of heart
disease while the EFNEP curriculum was not. Also, the EFNEP curriculum was
substantially shorter than the SNAP program. In spite of those limitations, the size effect
of the EFNEP curriculum was more than half of the SNAP curriculum, leaving open the
question: Would the peer educators have produced better results using a curriculum
especially designed to reduce the risk of chronic conditions, such as the SNAP
curriculum?
6. The 5-A-Day Interventions
The National Cancer Institute 38,44 began a nationwide campaign in 1991
to increase the consumption of fruits and vegetables in order to reduce the incidence of
cancer in the United States. To reach this goal, the NCI funded nine research studies in
1993. Three of these projects use lay health advisers as part of the intervention. One of
those studies is being undertaken in North Carolina through the Black Churches United
for Better Health using lay health advisers to implement the activities. The activities of
this project include: fruits and vegetables at all functions; recipe contest; food
demonstrations; taste testing; cookbook development; planting victory gardens and fruit
trees; and fruit baskets. A second project targeting mainly minority groups is the
Maryland WIC 5 A Day Promotion Program. This project includes 16 WIC sites that
will be randomized to experimental and control groups. After 6 months of intervention
and a wash out period the experimental and control groups will be switched. The project
will have three treatments: messages provided by the paraprofessional staff, educational
programs provided by the Cooperative Extension service agents, and lay counseling
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provided by trained peer group discussion leaders. A third project is the 5-A-Day:
Healthier Eating for the Overlooked Worker in Arizona. This project targets workers
who are often overlooked, including Spanish-speaking Hispanics. It will compare the
effect of a peer health educator program designed to influence dietary attitudes and
behavior through interpersonal networks with traditional worksite wellness programs
using impersonal communication channels. One worker at each worksite will be trained
to act as peer health educator. Those health educators will make informal contacts with
coworkers and will provide nutrition education, promote wellness activities, assess
barriers to change, and motivate the coworkers to eat more fruits and vegetables.
The research projects described above are based on the social marketing theory
125

, which says there is a simple, culturally sensitive, positive message that can be used to

capture the attention of the American public. The importance of consuming five or more
servings of fruits and vegetables is delivered as part of a message that an overall healthful
diet also is low in saturated fat and high in fiber. Those research projects have
incorporated community health workers as an important element to deliver the nutrition
education message to the target audience.
During our intervention we encouraged the target population to increase the
consumption of fruits and vegetables following the strategy suggested by Heimendinger
and Van Duyn 41: good taste and attractiveness of fruit and vegetables, in combination
with a health message to enhance the role of fruits and vegetables in the target
population.
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7. Summary and Critique: Peer Nutrition Education
Most of the field trials that have used peer nutrition education had
negative or limited results. This leaves open the question, does peer nutrition education
has negative results because is not effective or due to the inherent limitations associated
with the field trials or the general nutrition curriculums? The participants of the control
group of the SNAP program experienced modest, but non-significant, dietary
improvements with the EFNEP curriculum delivered by peer educators. Since the
EFNEP curriculum was not specifically designed to lower fat consumption remains
unknown if peer education would have been more effective by using a curriculum
designed to lower fat. The design of this present study address the question: Would peer
educators produce better results using a culturally sensitive curriculum especially
designed to reduce the dietary risks of chronic disease?
G. Conclusion
Currently the studies on dietary self-efficacy are limited and provide conflicting
results about the predictive value of self-efficacy in dietary change. Also, the reports
documenting the effectiveness of peer nutrition education aimed to alter dietary behaviors
are limited and most have limitations associated with field trials. Studies of peer
nutrition education, dietary changes, and self-efficacy among Mexican-Americans are
extremely limited and have methodological limitations associated with field trials.
Addressing such need, we designed a controlled, randomized trial to test the effectiveness
of peer nutrition education for primary prevention among low income, low literacy, low
acculturated, Spanish-language women of Mexican origin at the WIC clinics. The
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objectives of the intervention were to increase dietary self-efficacy and the intake of
fruits and vegetables, and to lower the percent of calories from dietary fat, particularly
saturated fat, among the target population. We report in this article the changes in dietary
self-efficacy, diet and nutrition knowledge experienced by the women participating in
this trial.
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CHAPTER 3
METHODS

A. Formative Research
We performed extensive formative research to gather pertinent information to
plan this intervention, as recommended in a current review on nutrition education I0. We
conducted focus groups among 450 Spanish-language WIC clients in four clinics located
in the vicinity of San Bernardino, California. The fochs groups ranged from 5 to 15
participants. We excluded the Norton Spanish-language clinic where the intervention
was to take place. Through this formative research we identified salient motivations to
improve dietary habits, preferred methods of teaching, health-diet-related beliefs, and
ideas to increase the consumption of fruits and vegetables and to lower the intake of fat
among Spanish-language children and adults. We also identified successful methods and
motivations used by mothers to increase fruit and vegetable consumption in their
children. We used all this information to plan the nutrition education intervention
reported here.
B. Participants
The Participants included in this trial were women attending the Norton Spanishlanguage WIC clinic in San Bernardino, California. They met the following criteria of
inclusion: able to read and write Spanish and have a WIC eligible child between 6 to 36
months in order to avoid potential artifacts related with nausea, vomiting, and altered
dietary patterns. Women were excluded if they were dieting, pregnant, or breastfeeding
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more than once per day. All the Participants who signed the informed consent were
randomly assigned to either the control or the experimental groups 126. We assigned the
two groups to different clinic days to minimize the possibility for contamination of
treatment. After the random assignment, each WIC participant chose the most
convenient class from among the 14 monthly classes offered.
C. Design
This was a two group randomized clinical trial with evaluations at the first and
seventeenth weeks. The intervention had two treatments, peer nutrition education
(experimental) versus conventional health education delivered by dietitians (control).
The nutrition education intervention was delivered by Peer Nutrition Educators
and consisted of three sessions of 45 minutes each delivered at the 5th, 9th, and 13th weeks
of the trial. Topics for the classes and types of evaluations are outlined in Table 1. The
Participants filled out three questionnaires at the baseline and final evaluations. The first
questionnaire assessed demographics, socioeconomic indicators, and the level of
acculturation of the respondents. The second assessed the dietary self-efficacy of the
respondents related to fruit, vegetable, and fat consumption. The third instrument was a
food frequency questionnaire customized for low acculturated Mexican-Americans to
assess the dietary intake of fruit, vegetables, and dietary fat. The knowledge tests were
applied at the end of each class.
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D. The Peer Nutrition Education Intervention
The class delivered by the peer educators for the experimental group included
formal instruction; visual teaching aids, such as posters, overheads, food, and food
models; testimonials and feedback; recipe demonstration and food tasting; class
activities, including comparison of high fat foods with better alternatives; planning

Table 1: Curriculum and Evaluations at the Spanish-Speaking WIC Clinic
Sessions

Classes
Peer nutrition
education

Evaluations
General health
education

Peer nutrition education/ general
health education

Week 1

None

None

Demographics, acculturation and
socioeconomic indicators.
Dietary self-efficacy.
Dietary assessment.

Week5

The food guide
pyramid

Environmental
factors of chronic
disease

Knowledge test (the food guide
pyramid)

Week 9

Fruits, vegetables, &
cancer prevention

Breastfeeding and
infant health

Knowledge test (fruits, vegetables,
& cancer prevention)

Week 13

Dietary fat and heart
disease prevention

Parenting successful
children

Knowledge test (dietary fat and
heart disease prevention)

Week 17

None

None

Demographics, acculturation and
socioeconomic indicators.
Dietary self-efficacy.
Dietary assessment.

strategies to improve the diet; pamphlets to reinforce the information shown in the class;
and worksheets to record food related behavior at home. The classes were pre-tested
with the same population but using other WIC clinics.
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We emphasized increasing accessibility and availability of fruit and vegetables in
the home to increase their consumption based on the experience of several mothers.
Those mothers reported their success in increasing fruit and vegetables consumption in
their families by setting fruit on the table and by keeping a supply of fruit and vegetables
ready to eat in the refrigerator. The salient idea to increase vegetable consumption was to
incorporate more vegetables into the staple dishes rather than as side dishes or salads.
We addressed the reduction of fat intake by modifying existing recipes, increasing
vegetables and legumes in main dishes, substituting high fat foods with lower fat
alternatives, and in rare cases eliminating high fat items.
The control group received three nonfood related lectures (Table 1) from two
registered dietitians. The class format was a lecture with visual aids and overheads, class
discussion, and final evaluation. Both experimental and control groups received the same
nutrition knowledge evaluation at the end of the class.
E. Enhancing Self-Efficacy in the Target Audience
We applied several principles proposed by Bandura and other researchers to
increase dietary self-efficacy among the target audience in order to increase the shortand-long term success of our intervention 65. Bandura proposes that perceived selfefficacy can be enhanced by enactive mastery experiences, vicarious experiences, and
verbal persuasion

13, p. 79-115

. We encouraged the participants to practice the dietary

behaviors learned to enhance dietary self-efficacy through enactive mastery experiences.
The Peer Nutrition Educators and the WIC participants shared successful stories of
dietary changes in order to build self-efficacy though vicarious experiences. The Peer
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Nutrition Educators provided verbal persuasion to their peers to build their perceived
self-confidence. Other methods to enhance self-efficacy include skill training 65;
rehearsing the desired behaviors 66; setting short-term goals rather than long term goals
; and breaking the relatively complex behaviors into components that are relatively easy
to manage 52. We operazionalized those principles demonstrating recipes, encouraging
participants to practice them at home, and making gradual dietary changes until they felt
confident of making greater changes. We built the educational experience to help the
participants to become self-confident making small changes, assuming that when people
feel confident in each small step, they can gradually combine them and build self-efficacy
about the entire task .
F. Training of Peer Nutrition Educators
1. Recruitment
We recruited volunteers from three Spanish-language Seventh-day
Adventist (SDA) churches and three Spanish-language WIC clinics in the San Bernardino
area to train them as Peer Nutrition Educators (PNEs). Forty-three church members and
25 WIC clients applied for the training. The Participants recruited at WIC were similar to
the target population; all were low literacy, low income, child bearing age and of
Mexican origin.
2. Training
We trained the PNEs 3 hours per week for twelve consecutive weeks at
Loma Linda University, School of Public Health. The training included three
components: nutrition education, cooking classes, and the development of a culturally
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sensitive Hispanic cookbook. The topics for the PNEs training sessions are found in
Table 2.
During the first seven training sessions the primary author taught the core
nutrition instruction and the PNE trainees demonstrated and evaluated recipes aimed to
increase consumption of fruits and vegetables and lower fat intake (Table 2). From week
eight through week 12, the PNEs had practical training in planning and delivering a
cooking school with nutrition instruction to a group of Hispanics at the School of Public
Health. The practical training enhanced the cooking and presentation skills of the PNEs
and provided them the opportunity to put knowledge into practice by teaching principles
of nutrition and demonstrating recipes, which were subsequently published in a culturally
sensitive Spanish-English cookbook 127. Those PNEs who participated in this study
received two-hours training to practice the class delivered at WIC.
Ten of the 45 PNEs who completed the training volunteered to teach nutrition
classes. Six volunteers came from the SDA churches and four from the WIC clinics.
This paper summarizes the results of the nutrition education intervention performed by
the PNEs at the Norton Spanish-language WIC clinic.
G. Instruments
1. The Eating Habits of Mexican-American Questionnaire
a. Questionnaire Development and Pilot Testing. The Eating Habits of
Mexican-Americans Questionnaire was designed specifically to assess the effectiveness
of nutrition education interventions aimed at increasing fruits and vegetables and
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Table 2: Peer Nutrition Educators Training
Sessions
Class topics

Cookbook development

Week 1

Planning and evaluation of nutrition
education interventions

Organization of a task force to
develop a healthy heart Hispanic
cookbook

Week 2

Applications of behavioral theories to
nutrition education, with emphasis on the
stages of change model and self efficacy

Fruit based desserts & beverages

Week 3

Dietary guidelines based on the food guide
pyramid

Ethnic recipes

Week 4

Dietary lipids and heart disease prevention

Rice, pasta, and grains

Week 5

Fruits, vegetables and cancer prevention

Legume based dishes

Week 6

Lifestyle and disease prevention

Guizados (entrees)

Week?

Obesity among Hispanics

Dishes with vegetables (stews, soups,
salads)

Teaching our peers (Motivational)

a During the first seven weeks of training the Peer Nutrition Educator trainees a dish prepared at home and
brought it to class for evaluation. During the last five weeks of practical training the trainees presented a
cooking class with emphasis on vegetarian dishes. Those formed the basis for a bilingual cookbook of
culturally sensitive recipes. The recipes are aimed to increase fruit, vegetables, and lower fat intake among
Mexican-Americans [Mejia, 1999 #241].

lowering dietary fat intake in the target population (See Appendix I). The original
questionnaire contained a comprehensive list of fruits and vegetables 128 and a list of
foods that are the major contributors of dietary fat among Hispanics 129. After pre-testing
this questionnaire with 110 Spanish-language WIC participants we shortened the food
list, retaining only foods or families of foods that are major contributors of fat, saturated
fat, fruits and vegetables in the target population.
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b. Questionnaire Format. We listed the foods by families, similar to the
Kristal Eating Patterns Questionnaire 13°. After pre-testing several formats to assess the
frequency of food consumption we developed an open-ended format based on the
NHANES m food frequency questionnaire 13 ^ This type of format was the easiest for
the participants to understand and complete and has the advantages of increasing the
sensitivity of the food frequency questionnaires and lowering the risk of misclassification
I32. We excluded the serving size for nearly all foods, except for fruit and vegetables, to
avoid complexity. This exclusion is justified since most of the variation in food
consumption is explained by the frequency of consumption

133. p 79-83

c. Pre-Testing and Validation of the Questionnaire. The Dietary Habits of
Mexican-Americans questionnaire was repeatedly pre-tested to fine-tune the
completeness and relevance of the food list, the format, and the degree of difficulty.
However, we have not validated the final version of the questionnaire. Nevertheless, we
used this questionnaire in this intervention because our primary goal was to measure
dietary changes resulting from this intervention; not to quantify the exact intake of
nutrients, foods and fruit, vegetables consumed. We assume that this instrument has
enough specificity and sensitivity to discriminate inter-individual and intra-group
changes in the food consumption.
d. Estimation of Serving Size. The standard serving sizes imputed to The
Dietary Habits of Mexican-Americans questionnaire are based on empirical evidence
collected from 150 Spanish-language WIC participants. The WIC participants used food
models and kitchen utensils to estimate the portion sizes of the foods and mixed dishes
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included in the instrument. We based the standardized recipes on most commonly
reported ingredients. We imputed the median portion size of foods and mixed dishes to
compute the intake of calories, total fat, saturated fat, fruits and vegetables. We
estimated the content of calories, total fat, and saturated fat from the recipes of dishes and
foods that are the major contributors of fats and staple foods of the target population. We
used the Minnesota Nutrition Data System version 2.6 (Nutrition Coordinating Center,
University of Minnesota, Minneapolis, MN) to calculate the dietary analysis.
We measured the intake of vegetables from the consumption of salads, cooked
vegetables, soups, and mixed dishes that are a major source of vegetables among
Mexican-Americans, like caldos (meat stews prepared with abundant vegetables) and
guizos (meats stir fried with vegetables). We used a short food list to evaluate the
consumption of fruits and vegetables to avoid overestimation associated with longer food
lists.
We used conventional serving sizes to estimate the consumption of fruits and
vegetables suggested in the Food Guide Pyramid 43; however, we used handfuls, rather
than cups to estimate the consumption of salad and cut fruit because it was easier to
conceptualize for the participants. We assigned 2 servings to a handful of cooked
vegetables, and one serving to one handful of salad, raw vegetables or fruit salad. We
estimated the amount of vegetables contained in stews, mixed dishes, salads, and cooked
vegetables from recipes provided by the WIC clients.
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2. Dietary Self-Efficacy Questionnaire
We used the Dietary Self-Efficacy Questionnaire to assess the selfefficacy associated with eating behaviors related to consumption of fat, fruit, and
vegetables at baseline and at the end of the intervention. This instrument was adapted
from the Child and Adolescent Trial for Cardiovascular Disease (CATCH) dietary selfefficacy questionnaire 56, 79 . The CATCH instrument measures efficacy expectations; but
does not attempt to measure outcome expectations. This approach is a common practice
among health educators in their attempt to shorten the scale 134.
We matched the items of our Dietary Self-Efficacy Questionnaire with the items
of the food list of the Dietary Habits of Mexican-Americans Questionnaire as Shannon et
al

nc

. The food list in the food frequency questionnaire assessed the consumption of less-

healthy foods and more-healthy alternatives. The self-efficacy questions had a parallel
format to assess the degree of assurance each individual had to use the more-healthy
foods instead of the less-healthy foods (e.g. “How sure are you that you could drink fruit
juice instead of soda pop”?).
We pre-tested the questionnaire multiple times to evaluate the format, wording,
and relevance of the scale; to customize the appropriate literacy level, and to adapt it to
the dietary habits of the target population. We started each question with the statement:
“How sure are you that you could,” followed by two foods belonging to the same family
(e.g. “drink low fat milk instead of whole milk”). To increase the sensitivity and
reliability of the instrument we used a four points scale in this questionnaire “not sure”
(0), “a little sure” (1), “somewhat sure” (2), and “completely sure” (3) instead of the three
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points scale used in CATCH trial questionnaire. The full scale and the sub-scales had
acceptable internal consistency, a=.93 and a=.77-.87 respectively.
3. Nutrition Knowledge Tests
The nutrition knowledge questionnaires are based on the content of the
curriculum taught to the experimental group (Table 1). The questionnaires were pre
tested with all the nutrition classes among the Spanish-language WIC population. The
main researcher taught the experimental classes at several Spanish WIC classes and the
regular health education classes to other groups of women, to simulate the control group.
At the end of those classes was applied the same nutrition knowledge questionnaires to
the experimental and control groups. After analyzing the responses of the WIC
participants, were left in the final knowledge questionnaires the items that best
discriminated between the control and experimental groups. This short version of the
questionnaire was given to the Spanish-language participants at Norton-Spanish WIC
Clinic.
H. Statistical Analysis
The data were analyzed with the Statistical Package for the Social Sciences
Version 7.0 (SPSS Inc. 233 S. Wacker Drive, 11th Floor, Chicago, EL 60606-6307).
Only Participants who finished the study were included in the analysis 126. The attrition
of participants was not significantly different among the experimental and control groups
(%2 (N=195,l)=2.49, p=.l 1). ). We performed two-way ANOVA to test the interactions
of treatments (experimental and control) and dropout status (dropout and non-dropout) to
verify if there were significant differential dropouts on the dietary self-efficacy variables.
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None of the self-efficacy variable was statistically different after adjustment for multiple
testing (critical p c.Ol). The demographic, and socioeconomic indicators (Table 3),
remained unchanged after excluding the dropouts. We excluded from the analysis
Participants with extreme intake, as other researches 84. The cases excluded, include six
Participants who reported extreme caloric intake (a difference in final minus baseline
caloric intake greater than 3,000 calories per day) and three who reported extreme intake
of fruit and vegetables (final minus baseline >11 servings per day). We included in the
final data analysis 82 women in the experimental group and 72 in the control group. The
significance levels of the statistical analysis did not change appreciably when the
Participants who reported extreme intake of calories and fruit and vegetables were
included.
The dietary self-efficacy variables were tested with both, parametric and nonparametric statistics. We compared the Change Scores of self-efficacy with t-test and
confirmed the statistical significance with the non-parametric Mann-Whitney U test when
the data did not met the assumption of normality. We tested changes over time by
performing paired t-test and confirmed the paired t-test results with Wilcoxon SignedRank Test.
I. Missing Data
We verified for completeness all the questionnaires administered to the
Participants in their presence. When we found incomplete questions we asked the
participant to complete the missing data. Nevertheless, we had about 3% of food
frequency questionnaires with missing data in one items of the 69-items food list. We
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imputed these missing values, as food not consumed, because in over 90% of the cases
when the participants failed to fill out food items, they admitted that they failed to mark
the item(s) because they do not eat such food(s). The imputed numbers to missing data in
our data set is so minimum that they are not likely to be a threat to the validity of the
study.
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ABSTRACT
Objective To test the effectiveness of peer nutrition education in increasing fruit and
vegetable consumption and lowering the intake of total fat and saturated fat among
Mexican-American women.
Design Two group randomized clinical trial with evaluations at the first and the
seventeenth week.
Participants/setting At baseline there were 98 experimental and 97 control women of
Mexican origin (low income, low literacy, low acculturated), attending the Norton
Spanish-speaking WIC clinic in San Bernardino, California. We report results from the
82 experimental and 72 control women who completed the study.
Intervention The experimental group received peer nutrition education. The control
group received conventional health education delivered by registered dietitians. Both
groups received three 45-minutes classes over three months.
Main outcome measures Intake of fruit, vegetables, and dietary fat, and nutrition
knowledge.
Statistical analyses performed We performed the following statistical tests: independent
t-test, to compare differences between groups; paired t-test, to assess the group change
between weeks 1 and 17; and 2 (treatment) x 2 (time) MANOVA, to test the interaction
in a repeated measures.
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Results There were significant improvements in nutrition knowledge, and fruit
consumption (+1 serving), and in the percents of calories from total fat (-4.4%), and
saturated fat (-2.3%) in the experimental group when compared with the controls.
Applications/Conclusions Peer nutrition education can be effective in significantly
increasing fruit consumption, and reducing the percent of calories form total fat and
saturated fat among WIC participants of Mexican origin.

87

INTRODUCTION
Despite the steady improvement in the health status of Americans

l,p. 3

, Hispanics

are a minority in the United States with greater prevalence of several infectious and
chronic diseases and less health knowledge than the average citizen 2. Nearly half of the
Hispanics living in this country die of preventable nutrition-related conditions, with heart
disease and cancer being the leading causes .
Hispanics have limited access to health care and preventive services 2’3. There is
a need for an inexpensive, viable model of health education for this underserved segment
of the population to lower the excess of preventable diseases. Training lay individuals as
community health workers may be one way to improve the access to primary prevention
among medically marginlized minorities in this country 4.
Late in 1990 the Department of Health and Human Services set the objective to
increase by 50% “culturally and linguistically appropriate community health promotion
programs for racial and ethnic minority populations” 1. Despite this recommendation,
there are limited reports documenting appropriate nutrition education programs for
primary prevention aimed at low income, low literacy, low acculturated Spanish-speaking
Mexican-Americans 5.
Nutrition education delivered by trained lay nutrition educators aiming to lower
the incidence of diet-related disease has been implemented in the United States in a
variety of settings, including community-based interventions 6’7, churches 8, and
government programs 911. The Women Infant and Children (WIC) program and the
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Expanded Food and Nutrition Program (EFNEP) are two federally funded programs that
deliver peer nutrition education to millions of low income women. Despite their
magnitude, both programs have conducted a very limited number of evaluations with
randomized designs to justify the effectiveness of their educational efforts 12. The
Pawtucket Heart Health Program 6, the Projecto Salsa 13, and the Por La Vida Project

14, 15

are examples of community-based interventions that used peer nutrition education in their
design. The first project was conducted in Pawtucket, RI, aiming to reduce the risk
factors associated with heart disease in the general population. Projecto Salsa and the Por
La Vida projects were two culturally and linguistically appropriate health education
programs to promote primary prevention of heart disease and cancer among low income,
low literacy, low acculturated Hispanics, mainly of Mexican origin 5’ 13~16. Because of the
inherent limitations associated with field trials that follow a pragmatic approach, the
evidence showing that peer nutrition works is limited

13, 17

A recent report18 documents the Stanford Nutrition Action Program (SNAP), a
controlled nutrition education program especially designed for low income, low literacy
individuals. This classroom based program had an experimental design. Half of the
classrooms were randomly assigned to the SNAP curriculum, delivered by professionals.
and the other half to the EFNEP curriculum, delivered by peer educators . The
participants included in this trial were mainly English-speaking Mexican-Americans. The
SNAP curriculum was especially designed to lower the dietary risks of heart disease,
while the EFNEP curriculum consisted of general nutrition education. The SNAP
curriculum produced positive dietary changes in the experimental group, while the
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EFNEP curriculum only produced modest, but non-significant, dietary improvements in
the control group. The design of this trial raises the question: Would the peer educators
have produced better results using the SNAP curriculum?
There is evidence that the SNAP curriculum works with low income, low literacy,
English-speaking individuals 18. However, currently there are no known published
reports of randomized trials testing the effectiveness of peer nutrition education especially
designed to reduce dietary risk factors associated with chronic disease among low
income, low literacy, low acculturated Mexican-American women. Addressing such
need, we designed a randomized trial to test the effectiveness of peer nutrition education
for primary prevention following an explanatory approach among low income, low
literacy, low acculturated, Spanish-speaking women of Mexican origin at the WIC clinics
19. The objectives of the intervention were to increase the intake of fruits and vegetables
and to lower the percent of calories from dietary fat, particularly saturated fat, among the
target population. We report in this article the changes in diet and nutrition knowledge
experienced by the women participating in this trial.

90

METHODS

Formative Research
We performed extensive formative research to gather pertinent information to
plan this intervention, as recommended in a current review on nutrition education 12. We
conducted focus groups among 450 Spanish-speaking WIC clients in four clinics located
in the vicinity of San Bernardino, California. The focus groups ranged from 5 to 15
participants. We excluded the Norton Spanish-speaking clinic where the intervention was
to take place. Through this formative research we identified salient motivations to
improve dietary habits, preferred methods of teaching, health-diet-related beliefs, and
ideas to increase the consumption of fruits and vegetables and to lower the intake of fat
among Spanish-speaking children and adults. We also identified successful methods and
motivations used by mothers to increase fruit and vegetable consumption in their
children. We used all this information to plan the nutrition education intervention
reported here.

Participants
The participants included in this trial were women attending the Norton Spanish
speaking WIC clinic in San Bernardino, California. They met the following criteria of
inclusion: able to read and write Spanish and have a WIC eligible child between 6 to 36
months in order to avoid potential artifacts related with nausea, vomiting, and altered
dietary patterns. Women were excluded if they were dieting, pregnant, or breastfeeding
more than once per day. All the participants who signed the informed consent were
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randomly assigned to either the control or the experimental groups 19. We assigned the
two groups to different clinic days to minimize the possibility for contamination of
treatment. After the random assignment, each WIC participant chose the most convenient
class from among the 14 monthly classes offered.

Design
This was a two group randomized clinical trial with evaluations at first and
seventeenth weeks. The intervention had two treatments, peer nutrition education
(experimental) versus conventional health education delivered by dietitians (control).
The nutrition education intervention was delivered by Peer Nutrition Educators
and consisted of three sessions of 45 minutes each delivered at the 5th, 9th, and 13th weeks
of the trial. Topics for the classes and types of evaluations are outlined in Table 1.

The Peer Nutrition Education Intervention
The class delivered by the peer educators for the experimental group included
formal instruction; visual teaching aids, such as posters, overheads, food, and food
models; testimonials and feedback; recipe demonstration and food tasting; class activities.
including comparison of high fat foods with better alternatives; planning strategies to
improve the diet; pamphlets to reinforce the information shown in the class; and
worksheets to record food related behavior at home. The classes were pre-tested with the
same population but using other WIC clinics.
We emphasized increasing accessibility and availability of fruit and vegetables in
the home to increase their consumption based on the experience of several mothers.
92

Those mothers reported their success in increasing fruit and vegetables consumption in
their families by setting fruit on the table and by keeping a supply of fruit and vegetables
ready to eat in the refrigerator. The salient idea to increase vegetable consumption was to
incorporate more vegetables into the staple dishes rather than as side dishes or salads.
We addressed the reduction of fat intake by modifying existing recipes, increasing
vegetables and legumes in main dishes, substituting high fat foods with lower fat
alternatives, and in rare cases eliminating high fat items.
The control group received three nonfood related lectures (Table 1) from two
registered dietitians. The class format was a lecture with visual aids and overheads, class
discussion, and final evaluation. Both experimental and control groups received the same
nutrition knowledge evaluation at the end of the class.

Training of Peer Nutrition Educators
a. Recruitment
We recruited volunteers from three Spanish-speaking Seventh-day Adventist
(SDA) churches and three Spanish-speaking WIC clinics in the San Bernardino area to
train them as Peer Nutrition Educators (PNEs). Forty-three church members and 25 WIC
clients applied for the training.

b. Training
We trained the PNEs 3 hours per week for twelve consecutive weeks at Loma
Linda University, School of Public Health. The training included three components:
nutrition education, cooking classes, and the development of a culturally sensitive
Hispanic cookbook. The topics for the PNEs training sessions are found in Table 2.
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During the first seven training sessions the primary author taught the core
nutrition instruction and the PNE trainees demonstrated and evaluated recipes aimed to
increase consumption of fruits and vegetables and lower fat intake (Table 2). From week
eight through week 12, the PNEs had practical training in planning and delivering a
cooking school with nutrition instruction to a group of Hispanics at the School of Public
Health. The practical training enhanced the cooking and presentation skills of the PNEs
and provided them the opportunity to put knowledge into practice by teaching principles
of nutrition and demonstrating recipes, which were subsequently published in a culturally
sensitive Spanish-English cookbook20.
Ten of the 45 PNEs who completed the training volunteered to teach nutrition
classes. Six volunteers came from the SDA churches and four from the WIC clinics.
This paper summarizes the results of the nutrition education intervention performed by
the PNEs at the Norton Spanish-speaking WIC clinic.

Instrument: The Eating Habits of Mexican-American Questionnaire
a. Questionnaire Development and Pilot Testing
The Eating Habits of Mexican-Americans Questionnaire was designed specifically
to assess the effectiveness of nutrition education interventions aimed at increasing fruits
and vegetables and lowering dietary fat intake in the target population. The original
questionnaire contained a comprehensive list of fruits and vegetables 21 and a list of foods
that are the major contributors of dietary fat among Hispanics 22. After pre-testing this
questionnaire with 110 Spanish-speaking WIC participants we shortened the food list.
retaining only foods or families of foods that are major contributors of fat, saturated fat,
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fruits and vegetables in the target population. Other authors have followed a similar
approach in designing questionnaires for similar studies .

b. Questionnaire Format
We listed the foods by families, similar to the Kristal Eating Patterns
Questionnaire 24. After pre-testing several formats to assess the frequency of food
consumption we developed an open-ended format based on the NHANES EH food
frequency questionnaire 25. This type of format was the easiest for the participants to
understand and complete and has the advantages of increasing the sensitivity of the food
frequency questionnaires and lowering the risk of misclassification 26. We excluded the
serving size for nearly all foods, except for fruit and vegetables, to avoid complexity.
This exclusion is justified since most of the variation in food consumption is explained by
the frequency of consumption 27, p 79-83

Statistical Analysis
The data were analyzed with the Statistical Package for the Social Sciences
Version 7.0 (SPSS Inc. 233 S. Wacker Drive, 11th Floor, Chicago, IL 60606-6307). Only
participants who finished the study were included in the analysis 19. The attrition of
participants was not significantly different among the experimental and control groups (%2
(N=195,l)=2.49, p=.l 1). The demographic, and socioeconomic indicators (Table 3),
remained unchanged after excluding the dropouts. Extremes were excluded, including
six participants who reported extreme caloric intake (a difference in final minus baseline
caloric intake greater than 3,000 calories per day) and three who reported extreme intake
of fruit and vegetables (final minus baseline >11 servings per day). We included in the
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final data analysis 82 women in the experimental group and 72 in the control group. The
significance levels of the statistical analysis did not change appreciably when the
participants who reported extreme intake of calories and fruit and vegetables were
included.

RESULTS

Participants
The experimental and control groups had similar demographic characteristics,
purchasing power, availability of food, and years of residence in the United States (Table
3). Over 90% of the participants from both groups were low-acculturated Hispanic
women of Mexican origin who preferred Mexican cuisine and the Spanish language.

Dietary Intake
The dietary intake and changes from this intervention are found in Table 4. There
were no statistically significant differences in the intake between the two groups at the
beginning of the intervention.
The experimental group had a statistically significant drop in the intake of energy,
total calories, total fat, saturated fat, and the percent of calories from total fat and
saturated fat while the control remained practically unchanged throughout the
intervention. The intake of fruit significantly increased in the experimental group by the
end of the trial (+1V0.3 servings); but the control group did not change fruit
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consumption. The consumption of vegetables remained unchanged throughout the
intervention in both the control and experimental groups. The Net Change in the intake
of saturated fat, percents of calories form total fat and saturated fat, and fruit were
significantly greater in the experimental group when compared to the control group (p
<.0055).

Nutrition Knowledge Scores
All the nutrition knowledge scores were significantly higher in the experimental
group (Table 5). The overall score of the experimental group was 84% compared to 41%
in the control group.
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DISCUSSION
Hispanics living in the United States are very heterogeneous in their country of
origin, education, acculturation, and dietary habits. Therefore, they need to be segmented
into homogeneous groups to facilitate the delivery of effective nutrition education for
primary prevention 28. The participants of this trial were very homogeneous in their
demographics, language, literacy level, and socio-economic characteristics. Over 95% of
them were low-income, low-literacy, low-acculturated Spanish-speaking women of
Mexican origin (Table 3).
There were no significant differences at baseline between the two groups in the
intake of any of the dietary factors assessed. At the conclusion of the study the
experimental group improved their intake of three of the four the dietary targets.
The initial intake of total calories reported in this study are comparable to those
reported in other Mexican-American women bom in Mexico but we found modestly
lower intake saturated fat and total fat29. All the mean caloric intakes reported here are
comparable to all the mean daily energy expenditures calculated with multiple dietary
assessment methods from a group of young women 30.

Dietary Intake
This peer nutrition education program had outcomes at least as good as the
Stanford Nutrition Action Program (SNAP)18. The participants of our study had a net
reduction in the percent of total dietary fat and saturated fat of 4% and 2% respectively
compared to 2.8% and 1.1% in the SNAP program. The SNAP was a fairly intensive
98

nutrition education program delivered by professionals and was especially designed to
reduce the dietary risk of cardiovascular disease among English-speaking, low-literacy.
low-income individuals. The SNAP program mainly reached high-acculturated MexicanAmerican women. On the other hand, our nutrition program was delivered by peer
nutrition educators and targeted low-income, low-literacy, low-acculturated MexicanAmerican women. The results of these two projects, taken together, suggest nutrition
education can be effective in lowering the percent of calories from dietary fat in both,
high- and low-acculturated Mexican-American women. It also appears that low intensity
peer nutrition education especially designed to lower the dietary risks for heart disease
among Spanish-speaking women fosters dietary improvements similar to a more intensive
nutrition education program delivered by professionals among English-speaking women.

Fruit and Vegetable Intake
This peer nutrition education program resulted in significantly increased fruit
consumption among the experimental group (+1 serving/day) but no change in the intake
of vegetables. This increase in fruit consumption is comparable to the combined increase
in fruits and vegetables among Latino adults living in California during the 5-A-Day
campaign of 1993 to 1995 31.
Previous reports are mixed with regard the consumption of fruits and vegetables
among Mexican-Americans. Some reports suggest a mean consumption of fruits and
vegetables below the 5-A-Day recommendation 31,32; while Cotugna and Fleming 33
report intakes exceeding those recommendations. The latter study seems to suggest that
the low intake of fruit and vegetables previously reported among Latinos could be a
99

biased underestimation of the true consumption due to artifacts in the serving size
estimation. Cotugna and Fleming used the 5-A-Day questionnaire 34 to estimate the
consumption of fruit and vegetables in the same population that we studied. They
obtained an unadjusted mean intake of 4.4 servings per day; however, after adjusting for
serving size, the mean intake of fruits and vegetables was 6.9 (coefficient interval = 6.17.7) servings per day. Our estimated baseline intake of fruits and vegetables in both
groups (5.9, coefficient interval = 5.3-6.4) was similar to Cotugna’s adjusted intake. It is
likely that the same underestimation of fruits and vegetables is present in the California
Dietary Practices Survey due to a methodological artifact in calculating the serving sizes
oi

. During the administration of this telephone survey the clients received the following

instruction form the interviewer: “When I ask about SERVINGS, a serving is whatever
you think of as a normal portion for yourself’31. It is possible that the serving size
considered “normal” by the interviewees exceeds the size of the “standard” serving size
used in the computations to obtain the results.
Another important source of error in the estimation of fruit and vegetable
consumption among Mexican-Americans could be the use of inadequate food lists. The
core food list used by the 5-A-Day program34 might be inadequate for low acculturated
Mexican-Americans. It includes vegetables that are minor contributors in the MexicanAmerican diet (e.g. French fries) while it excludes mixed dishes that are major
contributors of vegetables among this population (e.g. caldos and guizos)33.
We addressed the issue of portion size and the adequacy of the food list in the
Dietary Habits for Mexican-Americans questionnaire. We customized a food list that
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includes mixed dishes that are major contributors of vegetables among low-acculturated
women of Mexican origin. We showed several “medium” size fruits as defined by the
USDA Nutrient Database for Standard Reference (http://www.nal.usda.gov/fnic/cgibin/nut search.pl) to the WIC participants and asked them how many “medium” size
pieces of fruit they consume. Also we asked the participants to visualize their hand and
estimate how many handfuls of cut fruit and vegetables they consumed.
We found that the baseline intake of fruits and vegetables exceeded the goal of
five servings of fruits and vegetables per day in both the experimental and control groups.
The experimental group increased their mean intake by one serving of fruit by the end of
the intervention, reaching 7.3V0.4 servings per day. The significant increase in fruit
consumption probably resulted from our recommendations to increase availability and
accessibility of fruit at home. The relationship of access, availability and consumption
seem to be empirically supported by the results of a study aimed to increase fruit and
vegetable intake among children 35 and our formative research. Hearn and colleagues 35
found high correlations between accessibility, availability and consumption of fruits and
vegetables among children in a study based on Social Cognitive Theory. Also a recent
survey in California indicates that one of the major barriers to fruit and vegetable
consumption is lack of access . During our formative research we gathered data that
seem to support the importance of making environmental changes to increase fruit
consumption. Several mothers commented: “Since I began placing the fruit basket on
the table we are eating more fruit and vegetables.” Therefore, it is likely that the
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environmental changes we suggested (i.e. increased accessibility and availability of fruits
and vegetables), resulted in increased consumption of fruit.
The 5-A-Day program has relied heavily on social marketing theory to promote
fruit and vegetable intake among the American population n. Although the California
population has been exposed to the 5-A-Day message for several years the fruit and
vegetable consumption remains practically unchanged to date31. We propose that the 5A-Day message should be coupled with messages based on other theories “to provide
strategies of behavioral and environmental changes „

12. p.323

to enhance the likelihood of

behavior change.
Our estimation of fruit and vegetable consumption is similar 29, and higher 31,32
than the figures provided by other researchers who have studied the Latino population.
Probably the participation in the WIC program and a systematic underestimation of the
fruit and vegetable intake can partially explain those conflicting findings. The WIC
program has a direct impact in fruit consumption by providing free fruit juice to the
participants. It also has an indirect influence on fruit and vegetable intake by actively
promoting their consumption and by providing a supportive environment for healthy
eating. In addition, the WIC program provides food vouchers to buy staple foods which
save food dollars that have the potential to be translated into extra fruit and vegetable
consumption.
We did not detect an increase in vegetable consumption. Vegetables are less
likely than fruit to be readily consumed between meals. It is possibly there was an
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inherent limitation in our dietary instrument which measured frequency of consumption.
but did not allow for changes in the amount of vegetables in the recipes. We estimated
the portion size of vegetables in recipes at baseline and did not change that estimate
although recipes may well have been modified later in the study. Thus, it is possible the
proportion of vegetables in the mixed dishes may have increased but was not detected.
Future research needs to address the changes in the portions of vegetables consumed in
mixed dishes resulting from recipe modification.
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CONCLUSION
This intervention shows that peer nutrition education can be effective in
promoting favorable dietary changes in a low income, low literacy, and low acculturated
Spanish-speaking population. The participants receiving peer nutrition education
experienced favorable dietary changes when compared to the control group, including
significant reductions in the intake of saturated fat, and the percent of calories from total
fat and saturated fat and a significant increase in fruit consumption. The participants who
received peer nutrition education reached the national recommendations for the
prevention of chronic disease by reducing their consumption of calories from fat to 30%
and saturated fat to 9%, and by exceeding the goal of five servings of fruit and vegetables
per day . This trial demonstrates that peer nutrition education is an effective model to
promote healthy eating behaviors aimed for preventing diet-related chronic disease
among Mexican-American women.
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Table 1: Curriculum and Evaluations at the Spanish-Speaking WIC Clinic
Sessions

Classes

Evaluations

Peer nutrition
education

General health
education

Peer nutrition education &
general health education

Week 1

None

None

Demographics,
acculturation and
socioeconomic indicators.
Dietary self-efficacy.
Dietary assessment.

Week5

The food guide pyramid

Environmental factors of
chronic disease

Knowledge test (the food
guide pyramid)

Week 9

Fruits, vegetables, &
cancer prevention

Breastfeeding and infant
health

Knowledge test (fruits,
vegetables, & cancer
prevention)

Week 13

Dietary fat and heart
disease prevention

Parenting successful
children

Knowledge test (dietary
fat and heart disease
prevention)

Week 17

None

None

Demographics,
acculturation and
socioeconomic indicators.
Dietary self-efficacy.
Dietary assessment.
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Table 2: Peer Nutrition Educators Training
Sessions

Class topics

Cookbook development

Week 1

Planning and evaluation of nutrition
education interventions

Organization of a task
force to develop a healthy
heart Hispanic cookbook

Week 2

Applications of behavioral theories to
nutrition education, with emphasis on the
stages of change model and self efficacy

Fruit based desserts & beverages

Week 3

Dietary guidelines based on the food guide
pyramid

Ethnic recipes

Week 4

Dietary lipids and heart disease prevention

Rice, pasta, and grains

Week5

Fruits, vegetables and cancer prevention

Legume based dishes

Week 6

Lifestyle and disease prevention

Guizados (entrees)

Week?

Obesity among Hispanics

Dishes with vegetables (stews,
soups, salads)

Teaching our peers (Motivational)

a During the first seven weeks of training the Peer Nutrition Educator trainees a dish prepared at
home and brought it to class for evaluation. During the last five weeks of practical training the
trainees presented a cooking class with emphasis on vegetarian dishes. Those formed the basis for a
bilingual cookbook of culturally sensitive recipes. The recipes are aimed to increase fruit,
vegetables, and lower fat intake among Mexican-Americans (20).
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Table 3: Subject Characteristics at Baseline
Peer nutrition
education

General health
education

(N=82)

(N=72)

Age (mean±sem)

30±0.7

30±0.6

School years (mean±sem)

8±0.3

8±0.4

Family size (mean±sem)

5±0.2

5±0.2

Less than usual (%)

12

10

Same as usual (%)

88

90

5

6

$51-100 (%)

38

25

$101-150 (%)

28

32

$151-200 (%)

16

21

More than $201 (%)

13

16

Mexico (%)

96

90a

Central America (%)

4

10

Preferred Mexican cuisine (%)

96

89

Preferred Spanish language (%)

100

100

9±0.6

10±1.1

Demographics

Socioeconomic indicators
Food available (previous week)

Money spent in food (previous two
weeks)
Less than $50 (%)

Acculturation indicators
Country of origin

Years living in the U.S.
“Two women were bom in the U.S. but raised in Mexico.

Note: independent-samples t-test and x2 Non-significant for all tests
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Table 4: Dietary Intake and Changes Following Curriculum Intervention (mean±standard error)
Peer nutrition education (N=82)
Week 1
Dietary changes
Total energy (kcal)

4^

Week 17

General health education (N=72)

Change8

Week 1

Week 17

Change8

Net
changeb

2773±129

2383±97

-390±111**

2441±122

2267±95

-173±100

-217

Total fat (g)

107±6.03

81 ±4.04

-26±5.40***a

91±5.68

84±4.21

-7±4.49

-19

Calories from total fat (%)

34±0.86

30±0.68

-4.4±0.87***

33±0.86

33±0.80

0.04±0.75

.4 4***

Saturated fat (g)

37±2.09

27±1.59

-10±2.08***

31 ±2.29

29±1.72

-2±1.93

_8**

Calories from saturated fat (%)

12±0.42

9±0.33

-2±0.49***

11±0.41

11±0.35

0.34±0.41

-2.3***

Total fruit and vegetables (servings/day)

6.4±0.43

7.3±0.40

1.0±0.39

5.36±0.35

4.9±0.32

-0.37±0.35

+1.4

Fruit (servings/day)

2.5±0.19

3.7±0.22

1.2±0.25***

2.3±0.22

2.4±0.21

0.09±0.23

+1.1**

Fruit juices (servings/day)c

1.7±0.19

1.5±0.15

-0.24±0.19

1.4±0.13

1.0±0.09

-0.39±0.15

+0.15

Vegetables (servings/day)

2.1±0.21

2.1±0.17

-0.02±0.24

1.7±0.16

1.6±0.16

-0.17±0.20

+0.15

“Asterisks indicate the statistical significance of the group change between weeks 1 and 17 using a paired t-test. The critical p value was set at 0.00555 (.05/9) for all the
statistical analysis to adjust for multi-testing (Cook and Campbell, 1979 p. 43).
cNet Change = Change in the experimental group minus Change in the control group. Asterisks indicate, that the change from week 1 to week 17 in one group was
significantly greater than the change in the other group. The significance test was the test of interaction in a repeated measures 2 (treatment) x 2 (time) MANOVA.
Clncudes 100% fruit juice and agua fresco (cold beverage prepared with fresh fruit).
** P<.0055
*** /^.OOl

Table 5: Nutrition-Related Knowledge Scores Following Curriculum Intervention (mean±standard error)

Nutrition knowledge
Overall nutrition knowledge (scale® = 0-32, ab =.88)

Peer nutrition education
(N=82)

General health education
(N=72)

Scores

Scores

27±0.5***c

13±0.6***

Food guide pyramid class (scale = 0-11, a =.76)

8.3±0.2***

4.3±0.2***

Fruit, vegetables and cancer (scale = 0-10, a =.81)

7.7±0.2***

3.1±0.2***

Fats and heart disease (scale = 0-11, a =.82)

9.2±0.2***

4.7±0.3***

aHighest possible scale range = highest possible score.
bCronbach alpha of the final evaluation to assess the internal consistency of the scale.
cThe asterisks indicate the statistical significance of the difference in the nutrition knowledge scores between the experimental and control groups.
h—*

cn

*** p<.001
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ABSTRACT
We tested the effectiveness of peer nutrition education in increasing dietary selfefficacy among low income, low literacy women of Mexican origin who participated in a
nutrition education program aimed to augment their intake of fruits and vegetables and to
lower their consumption of total fat and saturated fat. This randomized clinical trial
consisted of an experimental group that received peer nutrition education, and a control
group that received health education delivered by registered dietitians. Both groups
received three 45-minute classes over three months. Diet and self-efficacy were
evaluated at the first and seventeenth week. Eighty two of 98 experimental and 72 of 97
control women participating in a Spanish-language WIC clinic, completed the study.
This mixed design was analyzed with paired and independent t-tests for within and
between groups respectively. Dietary self-efficacy did not change in the experimental
group but dropped significantly in the control group by the end of the trial. The effects of
peer nutrition education in dietary self-efficacy were limited in this trial, probably due to
measurement artifacts. More research is needed to develop valid dietary self-efficacy
scales to assess the predictive value of self-efficacy as a determinant of dietary change
among women of Mexican origin.
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INTRODUCTION
Recent reports provide evidence for a diet-disease relationship in several
conditions that are major causes of mortality in affluent societies.1,2 It is estimated that
over 50% of deaths among the U.S. white and Mexican-American populations are from
diet-related diseases, with heart disease and cancer being the leading causes.2,3 Several
agencies have issued dietary recommendations aimed to control the epidemic of chronic
degenerative disease.1,4’5 The Department of Health and Human Services has also
proposed dietary interventions to implement these recommendations.3
In recent decades many dietary interventions have been implemented in an
attempt to reduce the dietary risks for chronic disease, particularly cardiovascular disease
and cancer.6 Much of this work has been done among the general U.S. population, but
only a few projects have targeted low income, low literacy minorities,7 particularly
Spanish-speaking Mexican-Americans.8,9
Contento et al6 in their recent review of the literature on nutrition education
concluded that nutrition education interventions, particularly theory based interventions.
are effective. Dietary interventions aimed to improve dietary behaviors are challenging
because health educators often call for permanent lifestyle changes. Therefore, behaviors
that require life-long changes, such as those related to diet, “require a good deal of
confidence that one can, in fact, alter his/her lifestyle before successful change is
possible.”10 Therefore, we based our intervention on self-efficacy, a pivotal construct of
Social Cognitive Theory.11 This theory is suitable for increasing the self-confidence of
the participants to make lasting changes in their diet.
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The relationship between self-efficacy and health behavior change is well
established. 11-17 Self-efficacy “refers to the beliefs in one’s capabilities to organize and
execute the courses of action required to produce given attainments”.n' p‘5 Self-efficacy
theory explains the origin, structure and function of efficacy beliefs. This theory also
explains the processes by which efficacy beliefs produce diverse effects. In addition,
self-efficacy theory provides guidance to modify efficacy beliefs in order to change
human behavior at personal and collective levels. 11, p. 10
During the previous decade the application of self-efficacy theory to dietary
change was mainly confined to weight management programs.15 During this decade the
application of self-efficacy theory to dietary interventions has increased greatly,
particularly in primary prevention trials. 18-21 The most recent large scale randomized
trials aiming to lower dietary fats and/or to increase fruit and vegetable consumption
measured the effects of self-efficacy as a mediator of dietary change. Those interventions
were delivered in worksites,18 schools,19,20 and the WIC program.21 Several smaller
interventions that evaluated the effects of nutrition education on dietary self-efficacy
0(\

00

targeted schools; ' low-SES rural populations; low income, low literacy individuals;

o

and Spanish-speaking Mexican-Americans.28,29
Since Hispanics have limited access to health care and preventive services; 30,31
there is a need for an inexpensive, viable model of health education in order to lower the
excess of preventable diseases among this underserved population. Training individuals
from the community as peer health workers may be one way to improve the access to
primary prevention among medically marginalized minorities in this country.32
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The peer education model is justified by behavioral theory, particularly by Social
Cognitive Theory and Social Comparison Theory. Social Comparison Theory33 proposes
that humans have the inherent nature to evaluate their opinions and abilities, and
whenever possible, they compare themselves with someone close to their abilities or
opinions. Social Cognitive Theory proposes that humans learn new behaviors and skills
from the experiences of others.11 Peers not only provide instruction, but also model the
desired behaviors to their peers. Modeling is as an effective tool to promote a sense of
personal efficacy and personal change. When people compare the attainments of others
similar to themselves it helps them to diagnose their own capabilities. Seeing or
visualizing people similar to themselves performing a particular activity successfully,
generally raises perceived self-efficacy beliefs that they can do similar activities. People
become convinced that if others similar to themselves can do a particular task, they also
can do it.11 Thus, peer education is likely to change attitudes and behaviors and to
improve self-efficacy because people are more likely to hear and personalize messages
from messengers who are similar to themselves.34
Some field trials have used peer education to promote primary prevention of heart
disease and cancer among low income, low literacy, low acculturated Hispanics, mainly
of Mexican origin. 8. 9.35-37 Because of the inherent limitations associated with field trials
that follow a pragmatic approach, the evidence showing that peer nutrition education
works is limited.8,38
Currently there are no known published reports of randomized trials testing the
effectiveness of peer nutrition education especially designed to reduce dietary risk factors
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associated with chronic disease among low income, low literacy, low acculturated
Mexican-American women. Addressing such need, we designed a randomized trial to
test the effectiveness of peer nutrition education for primary prevention among low
income, low literacy, low acculturated, Spanish-speaking women of Mexican origin at
WIC clinics. 39,40 The primary objectives of the intervention were to increase the intake
of fruits and vegetables and to lower the percent of calories from dietary fat, particularly
saturated fat, among the target population. We report in this article the changes in dietary
self-efficacy experienced by the women participating in this trial. Results of
interventions on dietary intake are reported elsewhere.
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METHODS

Formative Research
We conducted extensive formative research to plan this intervention. We
identified key health-diet-related beliefs, and motivations to improve dietary habits
among the target population. Also we identified preferred methods of teaching, and
successful strategies to increase the consumption of fruits and vegetables and to lower the
intake of fat among Spanish-speaking children and adults. A detailed description of the
methodology of this trial was published elsewhere.39

Participants
The participants included in this trial were women attending the Norton Spanishlanguage WIC clinic in San Bernardino, California. The women included were able to
read and write Spanish and had a WIC eligible child between 6 to 36 months. Eligible
participants were randomly assigned to either experimental or control groups as described
elsewhere.39
The peer nutrition education intervention had three sessions of 45 minutes each,
delivered at the 5th, 9th, and 13th weeks of the trial. The control group also received non
nutrition related classes in the same weeks from registered dietitians. The curriculum and
evaluations used are described in detail elsewhere.39
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Methods to Enhance Self-Efficacy in the Target Audience
We applied several principles proposed by Bandura and other researchers to
increase dietary self-efficacy among the target audience in order to increase the shortand-long term success of our intervention.13 Bandura proposes that perceived selfefficacy can be enhanced by enactive mastery experiences, vicarious experiences, and
verbal persuasion. ll,p. 79-115 We encouraged the participants to practice the desired
dietary behaviors in order to enhance dietary self-efficacy through enactive mastery
experiences. The Peer Nutrition Educators (PNEs) and the WIC participants shared
successful stories of dietary changes in order to build self-efficacy through vicarious
experiences. The PNEs also provided verbal persuasion to their peers to build their
perceived self-confidence. Other methods to enhance self-efficacy include skill
training;13 rehearsing the desired behaviors;41 setting short term goals rather than long
term goals;42 and breaking the relatively complex behaviors into components that are
relatively easy to manage.43 We operationalized those principles by demonstrating
recipes, encouraging participants to practice them at home, and to make gradual dietary
changes until they felt confident of making greater changes. We designed the educational
experience to help the participants become self-confident by making small changes,
assuming that when people feel confident in each small step, they can gradually combine
them and “build self-efficacy about the entire task”., 44, p.174

Instrument: Dietary Self-Efficacy Questionnaire
We developed the Dietary Self-Efficacy Questionnaire to assess the self-efficacy
associated with eating behaviors related to consumption of fat, fruits, and vegetables and
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implemented it at baseline and at the end of the intervention. This instrument was adapted
from the Child and Adolescent Trial for Cardiovascular Disease (CATCH) dietary selfefficacy questionnaire. 19. 45 The CATCH instrument measures efficacy expectations, but
does not attempt to measure outcome expectations. This approach is a common practice
among health educators in their attempt to shorten the scale.46
We matched the items of our Dietary Self-Efficacy Questionnaire with the items
of the food list in the Dietary Habits of Mexican-Americans Questionnaire described
elsewhere.39 The food list in the food frequency questionnaire assessed the consumption
of less-healthy foods and more-healthy alternatives. The self-efficacy questions had a
parallel format to assess the degree of assurance each individual had to use the morehealthy foods instead of the less-healthy foods (e.g. “How sure are you that you could
drink fruit juice instead of soda pop”?).
We pre-tested the questionnaire multiple times to evaluate the format, wording,
and relevance of the scale; to customize to the appropriate literacy level, and to adapt it to
the dietary habits of the target population. We started each question with the statement:
“How sure are you that you could,” followed by two foods belonging to the same family
(e.g. “drink low fat milk instead of whole milk”). To increase the sensitivity and
reliability of the instrument we used a four point scale in this questionnaire: “not sure”
(0), “a little sure” (1), “somewhat sure” (2), and “completely sure” (3) instead of the three
point scale used in the CATCH trial questionnaire. The full scale and the sub-scales had
acceptable internal consistency, alpha =.93 and alpha =.77-.87 respectively.
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Statistics
The data were analyzed with the Statistical Package for the Social Sciences
Version 7.0 (SPSS Inc. 233 S. Wacker Drive, 11th Floor, Chicago, IL 60606-6307).
Only participants who finished the study were included in the analysis.40 We tested the
main effects and the interactions of treatments (experimental vs. control) and dropouts
(yes vs. no) for all the dietary self-efficacy variables and none of them was statistically
significant after adjustment for multiple testing. The dietary self-efficacy variables were
tested with both parametric and non-parametric statistics. We compared the Change
Scores of self-efficacy by t-test and confirmed the statistical significance with the nonparametric Mann-Whitney U test when the data did not meet the assumption of
normality. We tested changes over time by performing paired t-tests and confirmed the
paired t-test results with Wilcoxon Signed-Rank Test. We created residuals of each selfefficacy and dietary variable by regressing the post intervention variables (dependent
variable) on pre intervention variable. Then we correlated the self-efficacy residuals with
the diet residuals in order to know if changes in self-efficacy were associated with
changes in dietary changes.
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RESULTS

Dietary Self-Efficacy
Changes in dietary self-efficacy are found in Table 1. There was a statistically
significant difference in the gain scores (net change) between the experimental and
control groups for the complete dietary self-efficacy scale and all the sub-scales (p
<.00833). There was a significant drop in the mean of all the dietary self-efficacy scales,
except for fruit, in the control group {p <.00833), while the dietary self-efficacy in the
experimental group remained unchanged throughout the trial.
There were no significant correlations between the changes in dietary selfefficacy with the changes in the dietary variables as indicated by non-significant
correlations between the standardized residuals of the dietary self-efficacy scales and the
standardized residuals of the consumption of fruits, vegetables, and dietary fats.
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DISCUSSION

Dietary Self-Efficacy Discussion
By the end of this intervention there was a modest but statistically significant
drop in dietary self-efficacy in the control group, except for fruit. The Net Change
(change in the experimental group minus change in the control group) in dietary selfefficacy was largely due to a substantial drop (-7%) in self-efficacy in the control group
by the end of the intervention. Similar changes in dietary self-efficacy have not been
reported previously in nutrition trials and are difficult to interpret. Possibly there was an
overestimation of self-efficacy at baseline in both groups, which seems to be reflected by
the drop in self-efficacy in the control group and by a modest non-significant gain (3%)
in the experimental group. Perhaps the person who read the instructions to fill out the
self-efficacy questionnaire at baseline made things look and/or sound too easy and when
those in the control group encountered the real world, their self-efficacy dropped. In
support of a potential overestimation, one of the researchers overheard some participants
of the control group commenting, “Making dietary changes is not as easy as it appears to
be.” Other researchers have found an overestimation of self-efficacy in academic
performance among college students, especially among male students.47

Effect Size
In general, nutrition education interventions have produced modest changes in
dietary self-efficacy. The experimental subjects in the following trials significantly
increased dietary self-efficacy relative to the control group: The Child and Adolescent
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Trial of Cardiovascular Health (CATCH)48 reported a 5% (p <0.0001) increase after 6
months of intervention; the Language for Health project49 reported an 8% {p <.001)
increase after three months; and the Stanford Nutrition Action Program7 reported a 5% (p
.04) increase after two months. By the end of the intervention there was a significant
overall change in self-efficacy of 10% (p <.001) relative to the control group . This
change resulted from a 3% (NS) increase in the experimental group and a 7% (p <.0055)
drop in the control group.
Ceiling Effect
It is possible that the size of the effect in dietary self-efficacy was restricted in this trial
by a ceiling effect, since the baseline scores were very high. The problem of aggregation
of responses toward the high end of the dietary self-efficacy scales has been found
frequently in other dietary interventions

7. 27, 50, 51

. This problem is likely to lower the

reliability and the predictability of the scales, underestimate the size effect of the
interventions, and increase misclassification of the subjects. Therefore, there is a need to
develop scales that help to prevent the skewed distributions at baseline.
There is empirical evidence that it is possible to develop dietary self-efficacy
scales which avoid the potential ceiling effect caused by skewed scales. One approach to
increase the predictive power of self-efficacy scales is to create situational self-efficacy
scales. Using this approach, the scale contains efficacy judgments of specific behaviors
in several specific situations with increasing difficulty for performing the behaviors.46
Drug and colleges52 developed a scale to assess the situational dietary-self-efficacy of
three behaviors: consumption of salads, consumption of boiled vegetables, and
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consumption of fruit. Each behavior had five situational items with increased difficulty
in each behavior (when eating alone, during weekends, when in a hurry, when
preparation is difficult, and during winter when there is less choice). This scale has
produced mean scores in the middle range of the scale and had significant correlations
with the intention to consume more fruit (r .69, p c.Ol), salads (r .35, p c.Ol) and boiled
vegetables (r .34,/? c.Ol).
ro

*

Ounpuu and colleges validated a situational self-efficacy scale that measures the
affective state and the specific context of the eating behavior. After applying factor
analysis, three major factors emerged that accounted for 74% of the variance in selfefficacy. Those factors included: negative affect (7 items, coefficient alpha = .89),
positive social circumstances (4 items, coefficient alpha = .95), and difficult situations (6
items, coefficient alpha = .83). The mean range of scores on the items most heavily
weighted on each factor was 2.9 to 3.0 (Possible range, l=not at all confident to 5 = very
confident). All the factors of the scale discriminate between individuals at lower stage of
change versus those in the highest stage of change.
A second approach to correct skewed results is the inclusion of a time frame goal
in the efficacy expectation items. Glanz and colleges54 created a two-item dietary efficacy
scale for the Working Well Trial. This non-situational dietary self-efficacy scale had two
questions: “how confident are you that you will (decrease the amount of fat/increase fruit
and vegetables) in your diet during the next 6 months.” The mean scores of both items
were near to the mean - 2.20 and 2.65 (possible range, l=extremely confident to 5 = not
confident) for fat reduction and fruit and vegetables respectively. This approach could be
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an option to be adopted, after pretesting the original instrument, when a short
questionnaire is a must. Maibach and Murphy46 suggest that the specificity of selfefficacy items calls for three factors: the behavior, the level of situational demand, and
the time frame. Also, the same authors suggest that to avoid a ceiling effect, the selfefficacy scales should contain performances that are sufficiently difficult. Those difficult
conditions are identified by performing formative research in the target audience.
Pajares47, p 547 further elaborates this issue by mentioning that “self-efficacy beliefs
should be assessed at the optimal level of specificity that corresponds to the criterial task
being assessed and the domain of functioning being analyzed.” Researchers should be
aware that as a general rule, “undifferentiated, contextless measures of personal efficacy
have weak predictive value”.11,p'49

Validity of the Questionnaire
One problem that is evident in the literature of self-efficacy and health behavior is
that a different scale is used in most studies. Holden15 observed in his meta-analysis on
self-efficacy and health behaviors that less than 25% of the studies employed a
previously used measure of self-efficacy, which means that very little reliability and
validity information is available. The same problem has been found in the field of selfefficacy and educational research 47. Another limitation in validating dietary self-efficacy
scales is that there is not a “gold standard” for comparison.27
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Limitations to Interpret our Study
Currently there are some limitations to interpreting the data on dietary selfefficacy. First, there is little literature with which to compare our findings 50. Second,
most of the studies reviewed here and elsewhere use new scales. Therefore, there is no
sound track record of use of many scales in previous research to provide evidence of their
validity.15
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CONCLUSION
This intervention showed that peer nutrition education was associated with
modest changes in dietary self-efficacy. In general, the changes in dietary self-efficacy
were due to a statistically significant drop in the control group and a small but not
statistically significant increase in the experimental group.
More research is needed to develop valid dietary self-efficacy scales to assess the
predictive value of self-efficacy as a determinant of dietary change in general and among
women of Mexican origin in particular.
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Table 1: Changes in Dietary Self-Efficacy Following Nutrition Education Intervention (mean±standard error)
Peer nutrition education (N=82)
Week
1
Dietary self-efficacy changes
Overall dietary efficacy
(scale itemsc = 29, ad = .93, range =0-3)

■fc.
to

2.42V0.06

Week 17

2.53V0.05

Change3

0.10V0.05

General health education (N=72)
Week 1

2.43V0.05

Week 17

Change3

Net
changeb

0.22V0.06***

+0.32**
*

0.25V0.08***

+0.35**
*

2.22V0.06

All high-fat foods
(scale items = 11, a = .87, range =0-3)

2.34V0.06

Fried foods
(scale items = 4, a = .77, range =0-3)

2.51V0.06

2.55V0.07

0.04V0.08

2.50V0.06

2.23V0.09

-0.26V0.10**

+0.30**

Fatty foods substitutions
(scale items = 7, a = .81, range =0-3)

2.24V0.07

2.37V0.07

0.13V0.07

2.27V0.07

2.03V0.09

-0.24V0.09**

+0.37**
*

Vegetable
(scale items = 6, a = .79, range =0-3)

2.55V0.06

2.65V0.05

0.10V0.06

2.54V0.06

2.36V0.07

-0.18V0.08**

+0.28**

2.44V0.07

0.10V0.07

2.35V0.06

2.10V0.08

Fruit
2.88V0.04
0.13V0.07
2.75V0.06
2.82V0.06
2.67V0.08
+0.29**
-0.16V0.09
(one item, range = 0-3)
Asterisks indicate the statistical significance of the group change between weeks 1 and 17 using a paired t-test and confirmed with Wilcoxon singed ranks test. The
critical p value was set at 0.00833 (.05/6) for all the statistical analyses to adjust for multi-testing (Cook and Campbell, 1979 p. 43).
bNet Change = Change in the experimental group minus Change in the control group. Asterisks indicate that the Change in the experimental group is significantly
different form the Change in the control group. The significance test was independent samples t-test, confirmed with non-parametric Mann-Whitney U test.
'Number of items of the scale, or construct.
dApha Cronbach’s indicates how much the items of a scale are measuring the same thing. The possible range is 0 to 1.
** P<.00833
*** /^.OOl

CHAPTER 6
SUMMARY AND CONCLUSION
A. Hypotheses and Implications
We tested five hypotheses in this project. In the following section each
hypothesis is outlined followed by the implications of our findings. We hypothesized
that nutrition education delivered by peer nutrition educators is effective to significantly:
1. Reduce the Percent of Calories as Total Fat Consumed by the Target
Audience
There was a significant reduction in the percent of calories from fat in the
experimental group (-4.4±0.87%, p c.OOl) while the control group had no significant
change (0.04±0.75%). The subjects in the experimental group were able to achieve the
current dietary recommendations of consuming a diet with 30% of calories from fat30.
This reduction in the percent of calories from fat was accompanied by a significant drop
in their consumption of total fat (-26±5.40 g, p <.001). A reduction in the consumption
of total fat and the percent of calories from fat are desirable to reduce the risk of dietrelated chronic disease, including heart disease and some types of cancer 30,36. In
addition, a reduction in total fat is desirable to lower the caloric density in the diet. Diets
with low caloric density are especially beneficial for the treatment of obesity. Since
obesity is highly prevalent among Hispanic women, the drop in fat consumption observed
in this intervention is a step in the right direction to facilitate dietary treatments for
obesity. Dietary fat is highly concentrated in calories, 9 kcal/g. Therefore, restricting
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dietary fat is a recommended method to design low-caloric diets for women engaged in
weight management programs 55.
2. Reduce the Percent of Calories as Saturated Fat Consumed by the Target
Audience
There was a significant reduction in the percent of calories from saturated
fat {-23%, p .<0001). This change has both statistical and practical significance.
Saturated fat is a major predictor of serum cholesterol levels 32. Therefore, a reduction in
the percent of saturated fat is accompanied by a reduction in serum cholesterol levels.
We could predict a 5% reduction in serum cholesterol in the subjects of the experimental
group based on the changes in the percent of saturated fat alone using the Hegsted’s
equation 135. Reductions of this magnitude in serum cholesterol can decrease the rate of
CHD by 10% after 5 to 7 years and an even greater reduction in CHD after decades

30, p.

227

3. Increase Fruit Consumption in the Target Audience
There was a significant increase in fruit consumption in the experimental
group (+1 serving/day, p <.0055). This trial shows that it is possible to substantially
increase fruit consumption through short-term interventions. This substantial increase in
fruit consumption is particularly relevant to prevent chronic disease, particularly cancer
and heart disease among first generation Mexican-American women 36.
4. Increase Vegetable Consumption in the Target Audience
We were not able to detect a significant change in the consumption of
vegetables in either the control or experimental groups. Both groups need to increase
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their vegetable consumption by at least a 50% in order to reach the low range of the
dietary recommendation of three serving of vegetables per day. Vegetables are
particularly protective for chronic disease 36. Therefore, it is likely that an increase in
their consumption of vegetables could bring additional health benefits to the target
population. Despite the low intake of vegetables at the time of the intervention the
experimental and the control group met the dietary recommendation of five servings of
fruits and vegetables per day by consuming high amounts of fruit. At this point it is
difficult to assess how much the consumption of fruit compensates for the low
consumption of vegetables so far as health effects are concerned.
5. Increase Dietary Self-Efficacy in the Target Audience
By the end of the trial the dietary self-efficacy of the experimental group
modestly (NS) increased but significantly decreased (p <.00833) in the control group.
The lack of change in the experimental group could be due to a ceiling effect. It is
interesting to notice that most women reported a high dietary efficacy at baseline (>2.4 of
a maximum of 3). The high scores in efficacy beliefs at baseline probably could be
partially explained by an overestimation of efficacy by individual before an attempt is
made to change, as observed by other researchers 53. An overestimation in efficacy
beliefs seems to explain the significant drop in efficacy beliefs of the control group.
Nevertheless, most women seem to have a relatively high perceived dietary self-efficacy
before they attempt to change.
Self-efficacy was a weak predictor of dietary changes in our study. At this
moment there is conflicting evidence regarding the predictive value of self-efficacy to
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mediate dietary changes. Many of the inconsistencies in the results of dietary selfefficacy studies are probably due to instrumental flaws of the scales used to assess it136.
Low acculturated Hispanic women seem to have high perceived self-efficacy to
implement dietary changes. Therefore, nutrition educators can tap on this perception to
successfully initiate and maintain dietary changes in order to promote primary prevention
of chronic disease.
B. Recommendations for Future Research
1. Research Instruments
a. Dietary Self-Efficacy. More work is needed to develop and validate
instruments to assess the dietary self-efficacy beliefs of low acculturated Hispanic
women. Read the Chapter 5 to identify the methodological issues related to this issue.
b. Outcome Expectations of Dietary Changes. Currently there is a need to
develop valid instruments to assess salient outcomes of dietary change that can be used as
incentives in health promotion activities in order to foster dietary change among low
acculturated Hispanic women.
2. Self-Efficacy Theory
a. Self-Efficacy and Spirituality. In general, the field of self-efficacy and
spirituality remains practically untouched. Most Hispanic women are Christian believers.
A culturally acceptable interpretation and application of self-efficacy using a Christian
worldview could be of benefit, especially for those women with a low perceived selfefficacy.
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b. Outcome Expectations and Spirituality. Much work is needed in the
field of outcome expectations and spirituality. In our formative research we noticed that
many Hispanic women were motivated to change eating behaviors primarily by external
reasons, such as being a good role model for their children. Transcendent motivations,
such as the desire to glorify God, may have a powerful impact to foster dietary change
among low acculturated Hispanic women.
c. Efficacy Beliefs-Matched Interventions. Bandura advises health
educators to develop health promotion activities matched with the self-efficacy beliefs of
their clients 13. There is a need to test the effectiveness of efficacy-matched interventions
among Hispanic women. Interventions for women with low efficacy beliefs should
include guided enactive mastery experiences while health education programs for those
individuals with high self-efficacy would require less intense programs.
C. Limitations of This Study
Two methodological issues should be kept in mind while interpreting this study.
It was performed in a relatively small WIC clinic that had a full time dietitian and several
support staff very committed to nutrition education. Since WIC clinics are quite
heterogeneous, it is likely that this model may not have been as effective in other clinics.
This project was a low-intensity, short-term intervention that leaves some uncertainty
about the long-term results of the study. We do not know if the favorable dietary changes
persisted over time. Also we had instrumental limitations in the measurement of selfefficacy. We do not know with certainty if the failure to increase dietary self-efficacy
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and the poor predictive value of self-efficacy for dietary behaviors were real or the result
of instrumental limitations.
D. Conclusion
This study suggests that peer nutrition education was effective to produce
significant dietary changes. Those dietary improvements are particularly relevant for
primary prevention of coronary heart disease and cancer among first generation MexicanAmerican women. The effective utilization of this model of nutrition education has the
potential to increase access to primary prevention in the Mexican-American population.
It provides an inexpensive, viable approach to health education that delivers health
information by volunteer members of the community and that could help lower the
morbidity of diet-related diseases among this minority population.
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Appendix A: Peer Nutrition Education Training

Program Outline
I.

PRE-REGISTRATION
A.

Advertisement of the cookbook development and the nutrition education
program and in local congregations through church bulletins, verbal
invitations, and in the Hispanic community based organizations.

B.

Provide guidelines for selection of recipes: cultural, inexpensive, easy to
prepare, with ingredients easy to find, etc.

C.

Mailing a reminder of the meetings and forms to write recipes (see
attached form).

D.

Ask the participant to bring one or more recipes that meets the guidelines
of selection to the first training meeting.

H.

FIRST DAY (180 minutes)
A.

10 min.

Registration of Peer Nutrition Instruction Leaders
(1)

Sign in sheet

(2)

Turn in recipes that potentially could be
incorporated into the cookbook

B.

15 min.

Overview of the Program

C.

55 min.

Planning of Nutrition education interventions

D.

5 min.

E.

35 min.

(1)

Selection of target population

(2)

Assessment

(3)

Planning

(4)

Intervention

(5)

Evaluation

Brake
Major components of this intervention
(1)

Peer training and empowerment
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F.

5 min.

G.

35 min.

(2)

Cookbook development

(3)

Cooking skills training to bust behavior change

Brake
Peer Nutrition Instructors Cookbook Development Task

Force
(1)

Formal organization of a task force to revise the
cookbook

H.

10 min.

(2)

Election of a chairman and a secretary

(3)

Discussion of strategic plan to revise the cookbook

Teaching recipe modification skills
(1)

Review of Crib sheet (Strategies To Improve Your
Recipes, see attached form)

(2)

Distribute recipes from the First Draft of the
cookbook to Peer Nutrition Instructors to pretest
and modify them at home and latter re-test them at
the School of Public Health Research Kitchen for
final evaluation

I.

5 min.

Post-test Process Evaluation

J.

5 min.

Short term goals to build recipe modification skills
(1)

Modify one or more recipes during the week

(2)

Teaching one person- how to modify a recipe

(3)

Outline a brief plan of a nutrition education
program

K.

Behavioral objective: By the end of the session the participants will be
able to explain four steps of program planning and evaluation.

L.

Behavioral objective: By the end of the session the participants will be
able to explain three principles to modify recipes.
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III.

SECOND DAY (180 minutes)
A.

10 min.

Registration of Peer Nutrition Instruction Leaders
(1)

Sign in sheet

(2)

Turn in modified recipes

B.

15 min.

Overview of the Program

C.

45 min.

Theory based nutrition education interventions

D.

5 min.

E.

45 min.

F.

5 min.

G.

35 min.

(1)

Behavioral theory applied to nutrition education

(2)

Stages of change and dietary change

(3)

Self efficacy and dietary change

Brake
Major components of this intervention
(1)

Peer training and empowerment

(2)

Cookbook development

(3)

Cooking skills training to bust behavior change

Brake
Peer Nutrition Instructors Task Force to revise the

Cookbook
(1)

Formal organization of task force

(2)

Election of leader and secretary

(3)

Discussion of strategic plan to revise the cookbook

(4)

Distribution of recipes to Peer Nutrition Instructors
to pretest and modify them at home and latter re
test them at the School of Public Health Research
Kitchen for Final evaluation

H.

10 min.

Teaching recipe modification skills
(1)

Crib sheet review (Strategies To Improve Your
Recipes)

(2)

Distribute original recipes to participants
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I.

5 min.

Post-test Process Evaluation

J.

5 min.

Short term goals to build recipe modification skills
(1)

Modify one or more recipes during the week

(2)

Teaching one person how to modify a recipe

(3)

Plan the nutrition education program that they will
work after training

K.

Behavioral objective: By the end of the session the participants will be
able to explain four steps of program planning and evaluation.

Behavioral objective: By the end of the session the participants will be able to explain 3
principles to modify recipes.

IV.

THIRD DAY (180 minutes)
A.

B.

C.

10 min. Registration and turn in recipes
a)

Sign in sheet

b)

Providing materials

60 min. Measuring Health Indicators (inducements to participate)
a)

Blood pressure

b)

Height & weight

c)

Blood cholesterol (finger stick)

d)

Blood sugar, random (finger stick)

60 min. Pretest
a)

Testing nutrition knowledge

b)

Assessing eating behaviors related to fruits, vegetables and fat

c)

Assessment of Self-Efficacy to change diet and teach nutrition to
peers

D.
E.
F.
G.

15 min. Overview of the Program
5 min. Pre-test presentation skills
20 min. Presentation and motivation skills
5 min. Post-test Presentation Skills
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H.

5 min. Short term goals to shape motivation and presentation skills, and
to build self efficacy

I.

a)

Practicing three presentation skills during the week

b)

Teaching one person three presentation skills.

Behavioral objective: By the end of the session the participants will be
able to explain the importance of five major presentation skills.

J.

Behavioral objective: By the end of the session the participants will be
able to teach three strategies to motivate Hispanic people to change their
diet.

Y.

FORTH DAY (180 minutes)
A.

20 min. Registration and turn in recipes
a)

Sign in sheet

b)

Providing materials

B.

Providing materials for the class

C.

30 min. Pretest
a)

D.
E.
F.

Food Guide Pyramid Class

30 min. Food Pyramid Class
5 min. Motivation skills
25 min. Practice Teaching The Food Guide Pyramid Class

G.

5 min. Post-test Food Guide Pyramid Class

H.

5 min. Short term goals to shape behavior change and build self efficacy
a)

Making one dietary change during the week

b)

Telling one person the 3 basic principles of healthy eating and
giving him/her a Food Guide Pyramid pamphlet

I.

Behavioral objective: By the end of the session the participants will be
able to explain the importance of each three food groups.

J.

Behavioral objective: By the end of the session the participants will be
able to explain the number of servings of each food group.
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K.

Behavioral objective: By the end of the session the participants will be
able to distinguish the quality of the foods within each food group.

L.

Behavioral objective: By the end of the session the participants will be
able to teach three strategies to motivate the consumption of foods low in
fat.

M.

Behavioral objective: By the end of the session the participants will be
able to teach three strategies to motivate the consumption of foods low in
fat.

VI.

FIFTH DAY (150 minutes)
A.

Sign in sheet

B.

10 min. Testimonies of sharing nutrition information

C.

5 min. Pre-test: Healthy Low Fat Eating Class

D.

Administration & Self-Evaluation of Short Dietary Assessment for fat

E.

20 min. Healthy Low Fat Eating Class with demos

F.

15 min. Recipe modification guidelines

G.

15 min. Applying recipe modification to personal recipes

H.

30 min. Practice teaching the Healthy Low Fat Eating Class

I.

30 min. Recipe modification practice

J.

10 min. Tasting samples of low fat cultural foods

K.

5 min. Post-Test: Healthy Low Fat Eating Class

L.

10 min. Short term goals to shape behavior change and build self efficacy
a)

Modify at home their own recipe(s)

b)

Administer one Short Dietary Assessment for fat to someone

c)

Teach someone to modify a recipe (lower fat)

d)

Give and explain the content of one pamphlet to cut dietary fat

e)

Ask 3 volunteers to demonstrate how to prepare their recipe in the
next meeting
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f)

Ask to bring for next class cultural recipes that include fruits and
vegetables

M.

Behavioral objective: By the end of the session the participants will be
able to explain the food labels.

N.

Behavioral objective: By the end of the session the participants will be
able to identify the foods high in saturated fat within each food group.

O.

Behavioral objective: By the end of the session the participants will be
able to teach three strategies to cut back fat in the diet.

P.

Behavioral objective: By the end of the session the participants will be
able to teach three strategies to motivate the consumption of foods low in
fat.

VII.

SIXTH DAY (150 minutes)
A.

Sign in sheet

B.

10 min. Testimonies of sharing nutrition information

C.
D.

5 min. Pre-Test: Fruits and Vegetables Class
Administration & Self-Evaluation of Short Dietary Assessment for fruits
and vegetables

E.

20 min. Fruits and Vegetables Class

F.

40 min. Practice teaching the Fruits and Vegetables Class (Give message
through demos)

G.

45 min. Cooking demonstration of their recipes that incorporate variety of
fruits and vegetables into the typical diet

H.

15 min. Food demonstration and tasting of dishes made with fruits and
vegetables

I.
J.

5 min. Post-Test: Fruits and Vegetables Class
10 min. Short term goals to shape behavior change and build self efficacy
a)

Modify their own recipe of fruits and vegetables

b)

Administer one Short Dietary Assessment for fruits and vegetables
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c)

Teach someone how to increase fruits and vegetables into the diet

d)

Give and explain to someone one pamphlet to increase fruits and
vegetables

e)

Ask 3 volunteers to demonstrate how to prepare the recipe next
meeting

f)
K.

Prepare a dish of their final recipes for next meeting

Behavioral objective: By the end of the session the participants will be
able to teach three strategies to increase fruits in the Hispanic culture.

L.

Behavioral objective: By the end of the session the participants will be
able to teach three strategies to increase vegetables in the Hispanic dishes.

M.

Behavioral objective: By the end of the session the participants will be
able to teach three strategies motivate the consumption of fruits and
vegetables.

VIII. SEVENTH DAY (180 minutes)
A.

Sign in sheet

B.

45 min. Measuring Health Indicators (rewards for participating)
a)

Blood pressure

b)

Height & weight

c)

Blood cholesterol (finger stick)

d)

Blood sugar, random (finger stick)

C.

10 min. Sharing experiences of peer education

D.

20 min.Synthesis of previous

E.

30 min. Post-Test:
a)

classes and

General test

F.

20 min. Cooking demonstration of their recipes and tasting

G.

5 min.

H.

40 min. Goal setting and Contract signing
(a)

Turn final recipes to be compiled in cookbook

Identify target audience
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(b)

Organize work teems

(c)

Select an Advisory Committee that will work in the compilation,
promotion, and revisions of the cookbook

(d)

Provide phone numbers to ask for technical assistance

(e)

Provide criteria and resources for referral to other community
programs (such as exercise, weight management, etc.)

(f)

Setting the number of teaching sessions for the next 2 months

(g)

Setting time line

(h)

Getting volunteers to outreach the community (schools, SAC
Clinics, and other organizations interested in nutrition education)

(i)

Signing self contracts

a)

Setting date for follow up meeting to provide input in the first
draft of the cookbook and feedback about the educational efforts.

i.

15 min. Certificates of Graduation
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Appendix B: Integration of Peer Education Training and Development of a Healthy Hispanic Cuisine Cookbook
Class

oo

Program planning and evaluation of
community interventions
Applying principles of theoretical
models to community interventions
Teaching techniques applied to
community interventions
The Food Guide Pyramid:
applications to Latino culture
Teaching Latinos how to lower fats in
their diets to reduce heart disease
Teaching Latinos how to increase
fruits, vegetables for a better health
Final evaluation.
Planning community interventions to
improve the diet of Hispanics.
Organization of the Alianza Latina
Para el Desarrollo Integral de la
Familia (Latino Alliance for the
Family Development)
Motivational message: A call to serve
our community.
Planning community interventions.
Organizing the Peer Nutrition
Instructors in small work teems.
Class on Weight management: A
public health problem among
Hispanics

Recipes for
Modification
Fruit based desserts
& beverages (fruits)
Ethnic recipes

Recipe demo &
Evaluation

Date

Schedule

Room

January 12

9 a 12 am

1712

January 19

9 a 12 am

Rice, pasta, grains

Fruit based desserts
& beverages (fruits)
Ethnic recipes

January 26

9 a 12 am

Leguminous

Rice, pasta, grains

February 2

9 a 12 am

Guizados (entrees)

Leguminous

February 9

9 a 12 am

Vegetables dishes
(stews, soups, salads)

Guizados (entrees)

February 16

9 a 12 am

Vegetables dishes
(stews, soups, salads)

February 23

9 a 12 am

1610 &
Research kitchen
1610 &
Research kitchen
1610 &
Research kitchen
1610 &
Research kitchen
1610 &
Research kitchen
1610 &
Research kitchen

Various Dishes

March 2

9 a 12 am

1610 &
Research kitchen

Appendix C: Eligibility Criteria for Section of WIC Participants

SCREENING TOOL
Peen Nutrition Education in the WIC Program
Screening Questionnaire
1. Are you picking up WIC Checks for someone else?

□ Si

□ No

2. Are you planning to move elsewhere in next 6 months?

□ Si

□ No

3. Are you dieting?

□ Si

□ No

4. Are you pregnant?

□ Si

□ No

5. Are you breastfeeding more than once per day?

□ Si

□ No

6. Are you planing to get pregnant in the next 6 months?

□ Si

□ No

WIC who is under 4 years old?

□ Si

□ No

8. Do you read and write Spanish?

□ Si

□ No

9. Are you 18 or older?

□ Si

□ No

7. Do you have a child on

Make a poster from this page with the right answers.
Client is eligible if answers:
NO to questions 1 through 6 and YES to questions 7 through 9.
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Appendix D: Informed Consent For WIC Participants
[Loma Linda University Stationary]
Enero 2, 1997

PROMOTORES DE EDUCACION DE NUTRICION: UN MODELO DE EDUCACON
DE NUTRICION ENTRE LOS PARTICIPANTES DEL WIC QUE HABLAN ESPANOL
Como parte de mi programa doctoral estoy tratando de encontrar mejores m&odos de ensenar nutricidn a las
familias que hablan espanol. Voy a comparar dos m6todos de enseiianza. Le invitamos a ayudamos a evaluar esos
metodos de enseiianza al participar en el programa de educacidn de nutricidn en esta clinica del WIC. Si usted est£ de
acuerdo en participar es esas clases de nutricidn, se le asignarS a uno de los dos m6todos de enseiianza echando una
dguila o sello con una moneda. Se le van a ensenar clases cada mes durante su clase regular en el WIC de Marzo a
Julio de 1997. Ademds de tomar las clases, su participacidn incluye responder preguntas de nutricidn para poder
evaluar nuestra enseiianza. Las preguntas van a tomar como 20 minutos, y se van a completar en clase al comienzo y
al final del programa. Todas sus respuestas serin confidenciales. No vamos a mensionar el nombre de ningun
participante cuando escribamos los resultados de este programa en una revista cientifica.
Su participacidn es enteramente voluntaria. Sus beneficios del WIC no serin afectados si usted participa o
no. Si en algun momento las preguntas son demasiado diffciles o no se siente confortable, usted puede parar.
Si tiene mis preguntas acerca de este estudio puede llamar a Alfredo Mejia, Dr.P.H. Candidate al (909) 7836525 o a la Dra. Patricia Johnston, Directora Asociada, Escuela de Salud Publica, Loma Linda University, Loma
Linda, CA 92350, al (909) 824-4598. Si tiene alguna queja de este estudio, por favor llame a Jean Fonkhanel,
Representante de Pacientes, Centro Midico de Loma Linda University, Loma Linda, CA 92354, telefono (909) 8244647.
Su participacidn en este programa nos va a ayudar a disehar mejores programas de educaci6n de nutricidn
para los hispanos que hablan espanol. Si usted decide participar en este programa de educaci6n de nutricidn despues
de leer esta carta, por favor firme la taijeta rosa. Usted puede llevarse esta carta para su referencia.
Muchas gracias,

Alfredo Mejia, Dr.P.H. Candidate
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CONSENTEMIENTO
Estoy de acuerdo en participar en el estudio de educacidn de
nutricidn como se describe en la carta anexa que est£ en mi posesidn escrita
por Alfredo Mejia de Loma Linda University y fechada el 2 de enero de
1997.

Participante

Fecha

Testigo
Investigador

Fecha
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Appendix E: Demographics, Socioeconomic & Acculturation
Questionnaire

Programa de Educacion de Salud y Nutricion
Clmica WIC-Norton
Encuesta Inicial
Las siguientes preguntas son acerca de USTED. no de su nino. Por favor
conteste las siguientes preguntas lo mas exacto que le sea posible. Sus respuestas
son completamente confldenciales. La informacion de este cuestionario se
identificara por numero de identificacion, no por nombre.
Instrucciones: Escriba o ponga una cruz (X) en la respuesta correcta.
IDENTIFICACION DEL WIC:

1.

Nombre

2.

Calle

3.

Edad

4.

Sexo

5.

^Cuantos anos de escuela termino?

anos

6.

^Cuantos viven en su hogar?

ninos y adultos

Telefono (

Ciudad

Zona Postal

anos

□ Masculine

□ Femenino
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7.

Durante los ultimos siete dfas el alimento que ha tenido en casa es:
□ Menos de lo acostumbrado
□ Igual que lo acostumbrado
□ Mas de lo acostumbrado

8.

^Cuanto dinero gasto en alimentos en las ultimas dos semanas? (dinero en
efectivo mas las estampillas de alimentos)
□ Menos de $50 □ $51-$100

□ $201 - $250

□ $101 -$ 150 □ $ 151 -$200
□ $ 301 - $350 □ Mas de $351

□ $251 - $ 300

9.

^Tiene un vehiculo para su transportacion?

10.

^Cual de los siguientes aparatos domesticos tiene?
□ Refrigerador

11.

□ Microondas

□ Mexico Americano
□ Centroamericano
□ Otro _______

□ Chicano
□ Suramericano

^Que lenguaje usted lee y escribe mejor?
□ Espanol

13.

□ Estufa

^Cual de los siguientes describe mejor su origen nacional o el origen de sus
antepasados?
□ Mexicano
□ Puertorriqueno
□ Espanol

12.

□ No

□ Si

□ Ingles

□ Otro (indique)

^Que tipo de alimento usted prefiere comer en casa?
□ Mexicano

□ Latinoamericano □ Americano
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□ Otro

14.

^Qiie tipo de alimento prefiere comer su familia en la casa?
□ Mexicano

15.

16.

□ Latinoamericano □ Americano

□ Otro

^Cuantos anos ha vivido en Estados Unidos?

anos

^Como es la salud de su familia?
□ Pobre

□ Regular

□ Buena

□ Muybuena

jEspere!
No llene todavia el resto de este
cuestionario. Lo vamos a llenar todos
juntos en el salon de clase.
Muchas gracias
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Appendix F: Dietary Self-Efficacy Questionnaire

Example
How sure I am:
How sure are you that you could

Not
sure

A little
sure

Somewhat
sure

Completely
sure

1- drink water instead of soda?

O

o

0

/■%

2- eat French bread instead of pan dulce?

O

O

3- eat flour tortilla instead com tortilla?

o

o

o
lilliill

Not
sure

A little
sure

Somewhat
sure

Completely
sure

O

O

o

yffllt

o

o

o

o

O

O

O

o
o

' <. ,'j
.V.

O

o

Questions for you
How sure I am:
How sure are you that you could

1- drink low fat milk 1 or 2% fat instead
of whole milk?

gpt

2- eat whole wheat bread instead of
white bread?
v

5

SO

“'x

,

3- eat whole wheat bread (semitas)
instead of pan dulce?

V

O

"

4- eat tub margarine instead of butter?

o

o

o

5- eat beans without fat (de la olla)
instead of refried beans?

o

o
' ', \'v '

O

:>•'
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V'. ‘'-

o

How sure I am:
How sure are you that you could
'

.

.

;

'

Not
sure
.

6- eat low fat cream or yogurt instead of
regular ice cream?

^ '

7- eat boiled or baked potatoes instead of
fried potatoes?

O

0

A little
sure

„

Completely
sure

o

o

r\
■>■"

■:

;

o

. '

cheese?

°

Somewhat
sure
:

o

: 1

C

^

PIM i,

.

9- eat chicken or beef boiled in water or
baked instead of fried chicken of beef?

O

10- eat pork or beef with trimmed fat
instead of pork or beef with all their fat?

O

O

O

SMI

O

■

*1 O gs
I

Q

_____ ________

How sure I am:
How sure are you that you could

Not
sure

A little
sure

Somewhat
sure

Completely
sure

o

O

o

o

o

o

o

o

o

o

U

o

o

o

. |§iigi
11- cook with canola oil instead of
Mazola oil?

sis®

12- eat turkey hamburger instead of beef
hamburger?
C

-

>■ '

norfte?

o

14- eat beans prepared with vegetables
instead of plain beans?
.

.w i ..

v

S'

-r

o

:

15- eat meats prepared with vegetables
instead of plain meats?
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>V\’

o

■-S.f.

y.\ v ^ Vi

k.

O

o

How sure I am:
How sure are you that you could

Not
sure
'■ rilfiti
m

16- prepare dishes with turkey hamburger
or ham instead of chorizo and bacon?

o

17- eat caldos and guizados with more
vegetables?

o

A little
sure

Somewhat
sure

'

o

°

o

O

o

P

siia

o,

^

Completely
sure
1.

iSMSIife

D

o

O

19- eat more lentils, and garbanzos?

.

-

r\
o

y .....

O

wmgmm

4:Mmm
18- eat more beans?

C

-

"

o

O

o

Not
sure

A little
sure

Somewhat
sure

Completely
sure

21- eat more vegetables?

o

o

o

o

22- eat more fruits, fruit salads?

O

O

O

O

23- snack on fruit and vegetables instead
of sweets?

O

O

O

O

24- drink agua fresca or fruit juice
instead of soda or kool aid?

O

o

o

25- eat less sugar (sodas, candies.
sweets)?

o

o

o

26- eat 5 to 8 com tortillas a day instead
10 or more tortillas?

O

O

o

20- eat less fat and fried foods? ________

o

-V

o

m

How sure I am:
How sure are you that you could

I
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o

o

DIETA Y EFICACIA PERSONAL

Ejemplo
Que Tan Segura
Estoy?
tQue tan segura esta que puede

No
estoy
segura

Un
poco
Segura

Mas o
menos
segura

Bien
segura
■;

tomar agua en lugar de soda?

o
0

O

O

o

tomar soda de dieta en lugar de soda regular?

O

O

O

O

O

o

tomar cafe sin cafeina en lugar de cafd con
cafeina?

wm

o
■

■

Preguntas para usted
Que Tan Segura
Estoy?
£Que tan segura esta que puede

No
estoy
segura

Un
poco
Segura

Mas o
menos
segura

Bien
segu
ra

1- tomar leche baja en grasa en lugar de leche
regular?

o

o

O

O

2- comer pan integral en lugar de pan bianco?

o

o

o

3- comer pan integral (semitas) en lugar de pan
dulce?

o

o

0

^

o

o

o

o

:.

.

. . . . . . .. . ..

.

Si

4- comer margarina suave en lugar de mantequilla
de barra?
■;

IMCTg

'

5- comer frijoles de la olla en lugar de frijoles
refritos?
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-

."srr? 5S5 7

'

•

■

■

Q

o

m

rari * "w^^o
o

..
O

Que Tan Segura
Estoy?
iQue tan segura esta que puede comer

No
estoy
segura

Un
poco
Segura

6- crema baja en grasa en lugar de crema regular?

O

YV

7- papas hervidas u homeadas en lugar de papas
fritas?

O

O

°

o

O

O

o

o

o

o

°

igjispip ^

-

8- queso estilo Mexicano o mazzarella en lugar de
queso cheddar/Monterey?
9- polio o came cocida en caldo, azada u homeada
en lugar de cames y polio fritos?
10- cames con el cebo cortado en lugar de cames
con todo el cebo?

Mas o
menos
segura

Bien
segu
ra

o

o

i

°

o

.

•is

Que Tan Segura
Estoy?
<;Que tan segura esta que puede

No
estoy
segura

11- cocinar con aceite canola en lugar de aceite
Mazola?
m

m

12- comer came molida de pavo en lugar de came
molida de res?

111

Un
poco
Segura

Mas o
menos
segura

I

O
O

Bien
segu
ra

o

O

°
O

■$?/%!

°

o

o

13- comer arroz y pasta con vegetales en lugar de
arrozblancoypasta simple?

o

14- comer frijoles preparados con verduras en
lugar de frijoles simples?

o

o

o

o

15- preparar cames con vegetales en lugar de
cames sin vegetales?

O

°

O

o

189

■

m
iwm

itit'rX.

_________

_

Que Tan Segura
Estoy?
iQue tan segura esta que puede

No
estoy
segura

$mmmk
't

.: wJm i-iyyiv:<■ ■w&;wioG0m?r>r:<»v-( ■•

? JJBH

16- preparar platillos con came de pavo molida en
lugar de chonzo o tocmo?
17- comer caldos y guisados con mas vegetales?
■

18- comer salsa con tomate en lugar de chile en
vinagre?
19comer mas lentejas, garbanzos y habas?— ~"-V*
• '-V*-r..
20- comer menos alimentos fritos?

Un
poco
Segura

Mas o
menos
segura

ra
I

o

o

o

O
O
IlPPf
O
' O
un
iHiBi

o

S!'

Bien
segu
'
/-S

o

, .

o

______

o

o

o
§

■

o

O

O

o

O
___ ^

o

•'

Que Tan Segura
Estoy?
iQue tan segura esta que puede

No
estoy
segura

rr-~~;-T “1

21- comer mds vegetales?

omm

22- comer mas frutas y ensaladas de fruta?

o

«

Un
poco
Segura
"""

Mas o
menos
segura

o

O

o

o

O

:•

Bien
segu
ra
m

o

23- comer bocadillos de frutas y vegetales en
lugar dedulces?

on

O

o

o

24- tomar agua fresca en lugar de soda o kool
aid?

o

o

o

o

25- comer menos azucar (sodas, dulces,
pastelillos)?

O

o

o

o

26- comer 5 a 8 tortillas al dfa en lugar de comer
10 o mas?

O

o

o

o

\v--............... ;•••.......................

........... .. ....... '
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Appendix G: Items and Internal Consistency of the Dietary SelfEfficacy Scales

Scale

Item Number of the Dietary
Self-Efficacy Questionnaire

Alpha
(Initial
Sample)

Alpha
(Final
Sample)

OVERALL
setotl_l (baseline)

a+b+c+1 +2+3

+25+26

.91

.91

setotl_2 (final)

a+b+c+1 +2+3

+25+26

.94

.93

setfat_l (Total fat, baseline)

1+4+5+6+7+8+9+10+12+16+20 .83

.81

setfat_2 (Total fat, final)

1+4+5+6+7+8+9+10+12+16+20 .88

.87

sefryf_l (fried foods,
baseline)

5+7+9+20

.63

.62

sefryf_2 (fried foods, final)

5+7+9+20

.76

.77

sesubf_l (fat substitution,
baseline)

1+4+6+8+10+12+16

.77

.73

sesubf_2 (fat substitution,
final)

1+4+6+8+10+12+16

.82

.81

semodf_l (modify fats,
baseline)

5+7+9

.58

.46

semodf_2 (modify fats, final)

5+7+9

.74

.75

FAT
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Scale

Item Number of the Dietary
Self-Efficacy Questionnaire

Alpha
(Initial
Sample)

Alpha
(Final
Sample)

VEGETABLES
setveg_l (total vegetables,
baseline)

13+14+15+17+18+21

.75

.77

setveg_2 (total vegetables,
final)

13+14+15+17+18+21

.79

.79

semodv_l (modify
vegetables, baseline)

13+14+15+17

.66

.68

semodv_2 (modify
vegetables, final)

13+14+15+17

.75

.75

sesuga_l (total, baseline)

23+24+25

.75

.80

sesuga_2 (total, final)

23+24+25

.78

.77

SUGAR

FRUIT
sefrut_l (total, baseline)

22+24

sefmt_2 (total fruit, baseline)

22+24
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Appendix H: The Eating Habits of Mexican-American Questionnaire
Check with blue marker the correct answers.
Check how often xou usually eat the following foods.

Example
PER
NUMBER OF TIMES

1. How many times do you eat

Day Week
'

•y-, ? v

.

.

O

:

is

CO®*®® Q

O
fSK

♦ refried beans with bacon or
chorizo?

@ ® © (D ©

O

O

<o ® @ @ @ ® @

O

O

<o

® ® ® ® ® ® O

O

(P ^

© (2) © @ © ©

O

O

■

mi ♦ refried beans with oil?
♦ beans de la olla?
♦ beans prepared with vegetables
(tomatoes, onions, etc.)?

I usually eat:
PER
NUMBER OF TIMES

2. How many times do you drink
K

♦ whole milk / regular?

<0

Day Week

® ® ® ® ® © O
' s/'

♦ low fat milk 1% o 2%?
♦ non-fat milk?

v

-v' •

O

^

® ® ® ® ® ® O

O

<0

®®®®®® O

O

<

PER
NUMBER OF TIMES

3. How many times do you eat cheese
^
(cheddar/Monterey)?

^

♦ fresh cheese (Mexican style
cheese)?
..

. •

.

♦low fat cheese (mozzarella)?

® ® ® ® ® ® O

O

o

o

o

o

©©©©©©
pi, .

<0
193

Day Week

>

;

y.'yy: | - ;

© ® ® ® © @

PER
NUMBER OF TIMES

4. How many times do
you eat
I8M9S5I.. SrWSftSfcffiBffiW s-a r- b?

''

i

♦ fried eggs with lard or shortening

<0

♦ fried eggs with bacon or chorizo
«.

,

,h

tw

Day Week

,

♦ fned eggs with vegetable oil

^

<0

♦ hard eggs boiled in water

■<:'//'7/-<

© ® ® © @ © O

O

© <D (D © ® ©

o

o

© ® ® ® ® ©

^

P , P;

© ® ® © © ©

o

^

^

^

^

^

:

o

PER
NUMBER OF TIMES

5. How many times do you cook with
fat
>

■,

Day Week

v

tMipipnm

€3 ® ® a, ®

♦ vegetable shortening / Crisco

® o

© © ® ® © ©
!

‘ com oil (Mazda)

<0

♦ canola oil
.

o o
y a ;?
o o

©©©©©©

<0

■

© ® ® © © ©

o

® ® ® ® ® ® o

o

PER
NUMBER OF TIMES

6. How many times do you add fat, or
butter, or margarine, to dishes,
vegetables, breads, or tortillas?

Day Week

o , o

♦ butter or stick margarine

d>

© ® ® © ® ©

♦ tub margarine

CO

©©©©©©o

o

<0

® ® ® ® ® ® O

o

♦ sour cream

<SZ3

©©©©©© o

♦ non-fat margarme or mayonnaise

QO

© © © © © ©
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o

vs

o
o

NUMBER OF TIMES

7. How many times do you eat potatoes
• French
French fries
fnes

<T>
C—3

♦ potatoes salad with regular
mayonnaise

. '

© Q) (3) © © ©

© © @ @ © ©
1

o

o

:

° n°

.pan fried potatoes

<0

® ® ® ® © ® o

♦ boiled or backed potatoes

d>

© @ © © © © O

NUMBER OF TIMES

8. How many times do you eat chicken

♦ pan fried with skin

O

PER
Day Week

O

O

© © ® © © © O

O

........... ................................................

,

PER
Day Week

':

♦pan fried without skin

<£3

<S3

♦ cooked in water

o

o

©©©©©© O

O

©©®@©©

—O.V...,
NUMBER OF TIMES

9. How many times do you eat the
following meats
,

,

,

. hamburgers o hot dogs

<0>

♦ chorizo, bacon

«iaii

o

o

PER
Day Week

o

o
.

■'

©©©©©© O

O

♦could cuts (bologna, jam)

C3

® ® © ® © ©

o

o

♦ hamburger meat beef (picadillo de

<?

5

® @ @ ® © ©

o

o

...... pf3

© © © © © ©

o

o

♦ beef or pork, fat trimmed

<Q

©©©©©©

o

o

♦ hamburger meat turkey

d>

©©©©©©

o

o

res)

♦ beef or pork with visible fat

195

Fruit, fruit juices, and beverages
PER
NUMBER OF TIMES

10. How many medium size pieces of
fruit do you eat:

>

.....................

* total fruit (medium size pieces)

<0

Day Week

,® ® ® ® ® ®

o

o

PER
NUMBER OF TIMES

11. How many times do you drink the
following drinks

Day Week

♦ Sunny Delight, Tampico, Kool
Aid, Tang

<° 3

© @ (D © © ©

O

O

♦ fruit juice (apple, grape, pineapple,
orange)

<iC3

© © (D ©

o

o

♦ agua fresca (fruit drink)

O
—

u/

♦ sodas (Coca, Pepsi, Sprit, etc.)

d>

® ® @ @ © ® O

(D ©

li**
V6/

va/

o

\

O

Vegetables and dishes with vegetables
PER
NUMBER OF TIMES

12. How many times do you eat meat
soups with vegetables

Day Week

_ mm iiPff ' p HI.

♦ caldo de res with vegetables

® © © ® © ® o

o

o

o

♦ caldo de polio with vegetables

<o

® © ® ® © ©

♦ caldo de pezcado with vegetables

<£_>

® © © ® ® ©

: •kM

o

o

PER
NUMBER OF TIMES

13. How many times do you eat stews
with vegetables
• beefstew with vegetables
♦ beef with vegetables (picadillo)
' - .

♦ chicken with vegetables

<S~>

© © © ® © ©

O

©©©©©©

Day Week

o
o

o
o

■B-B,;;. ;;;b.;. :

O
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ffi © © ® © ©

o

pT

o

PER
NUMBER OF TIMES

14. How many times do you eat rice,
pasta & vegetable soup
♦

rge with vegetables
W'«<■-' --

mW ^<w ^^^ ^

!

^^

■

.^:v

K'TiX'A X

o

O © @ (D © (D ©

o

0, ®

m n 1/

;v' /:

Cl__3 © © © © © ©

♦ vegetable soup

r

® ®

O

♦ noodles of pasta with vegetables
;,

Day Week

o

o

1 ?m
^ 1

S'

<

PER
NUMBER OF TIMES

15. How many times do you eat beans

mm

' ' c - . P: ' x

'

;?

with vegetables

Day Week
M

(£3

® © ® ® ® ® > 5 ■ N - 'P

♦ mrbanzos with vegetables

<C3

©@®©©©0

O

♦ beans with vegetables

d>

© © © © © © O

O

PER
NUMBER OF TIMES

16. How many times do you eat chili
pepper?
.
1! \
degallo)

^

® © ® ® © ®

d>

♦ plain jalapenos in vinager

Day Week

® @ ® ® ® ® O

O

PER
NUMBER OF TIMES

17. How many handfuls of vegetables do
you eat?
■

Day Week

'

♦total handfuls of vegetables

€3

ffi © ® ® © ® O

O

♦ raw vegetables or salads

C3

©©©©©© O

O

£3

ffi ®
© ®
® ®
® ®
© ®
®

o

o

o

©©©©©© O

O

♦ cooked
or vegetable*
soups'00
C vegetables
Vege
eS°rVegea
♦ vegetables in meat stews
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Tortillas, breads and pasta
NUMBER OF TIMES

18. How many times do you eat
TORTILLAS
♦ com tortillas ver dax

<0 ©

© (D © © ©

.white flour tortillas per day

O ®

® ® ® ® ® _#

#

♦ whole wheat flour tortillas per da\

©©©©©©

#

♦ slices of white bread ver day

©

© © © © ©

#

©©©©©©

#

♦ slices of whole wheat bread ver da\

0?

^

Other missing foods that you eat frequently
PER
NUMBER OF TIMES

19. How many times do you eat OTHER
FOODS (list them)

PI

o
<o

11
mI
5 ® ® ®

—
♦

Day Week

O■ O
* | % |

,,sr->£'k

A’Sv

<£ 3

® ® ® ® ® ©

o

o

<o

® ® ® ® ® ®

o

o

,* ,
♦

‘4^ A,

© © © © © ©

. y’s. •’* ^ y .'■>

o

' v'

v> V >.

o

''

o
• /'A ... fo;

19.

This questionnaire is: □ Easy

□ Little difficult □ Very difficult

20.

This questionnaire is: □ Short

21.

How easy was to recall the food you eat?
□ Easy
□ Little difficult
□ Very difficult

□ Medium
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□ Long

o

Appendix I: The Eating Habits of Mexican-American Questionnaire
(Spanish)
Marque con pluma roja los cuadritos y los circulos con las respuestas correctas.
Indigue gue tan sesuido comio los sizuientes alimentos en los ultimos 7 digs.

Ejemplo
P O R
NUMERO DE VECES

1. Cuantas veces come

Dfa Semana

■

'■7 '

• fritosconmantecadepuercoo

etafew

(£3

© @ ® © ® ®

'' 7

o oI

•t

......... ....... ................... .......

...... . • ...................................................

♦ fritos con tocino o chorizo
iiiiiiii

"

* ■' "7

" ■'

'

■

z

■

^

■

■■.

0 <D @ © <D ©
■

|7f; ^

........................................................................................................................................................................................................

W '

7;77

;

7

-............................................................................. ..............

..

.

'''''' J'4'' Hlpl^

<5_3

♦ frijoles preparados con vegetales
(tomate, cebolla, etc.)

'

..

....
....
..

.

‘

© @ ® © ® ©

777 7 7:77;-:; .:7777:77::

o o
"7; ■

■

.■...............

-- ■

<118lHl§S8flS

o o
;,:.:>-77;7777
*

.77

.

•

Casi siempre como asf:
P O R
NUMERO DE VECES

2. Cuantas veces toma

Dia Semana
'7"

<o

© @ © © © ©

o o

(P

^

© @ © © © ©

o o

€3

© ® ® © ® ©

o o

_

♦ leche entera / regular?
♦ leche baja en grasa 1% o 2% (lowfat)?
♦ leche descremada (non-fat)?

................

_

;■

............................................................................................

P O R
NUMERO DE VECES
ISi^SIS rV 1 • - "1' pi
Qj__^ © © © © © ©

3. Cuantas veces come

.01

♦ queso regular (cheddar/Monterey)

■

♦ queso fresco (Queso estilo
Mexicano)
j7:7 7^;7-X"7': .

Y, Y

.v

'

:'

■■

■

© © © © © ©

Dfa Semana

o o
o o

■

k

♦ queso bajo en grasa (mozzarella)

^

.

<HZj>
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7 ; 7.'

© © © © © ©

o o

P O R
NUMERO DE VECES

4. Cuantas veces come

Dia Semana
r-

♦ huevos fritos con manteca de
puerco o vegetal

lip

♦ huevos fritos con chorizo o tocino

:-r-. . .• -.y '.

^ ^

@ © ® <2) © m o

o

CD ^

O
©©©©©©
-

O

i

mm

♦ huevos fritos con aceite vegetal

<513

© Q) © © © ©

o

o

♦ huevos cocidos hervidos en agua

C3

©©©©©© o

o

P O R
NUMERO DE VECES

5. Cuantas veces cocina con
:

Dfa Semana

cO

® © ® ® © ® o

o

♦ manteca vegetal / Crisco

<o

© @ © © © © O

O

♦ aceite de canola

<o

© © © © © © O

O

C3

© © © © ©

O

iililjttanteca de puercp;o;?mantequilias

♦ rociador de aceite (Pam)

6. Cuantas veces usted ahade grasa,
manteauilla, o margarina. a las comidas,
vegetales, panes, tortillas?

m

mm

!1

O

P O R
NUMERO DE VECES

Dfa Semana

WIM I ^^___ ^

♦ mantequilla, o margarina de barra

<£ 3

♦ margarina suave

i

♦ mayonesa
♦ crema
:'”;r'

♦ margarina o mayonesa sin grasa

...

^
© © © © © © O

O

<sz> © © © © © © o
wm * i
i

o

(O

® ® ® ® © ®

6 o

<0

© © © © © ©

o

o

(J

© © © © © ©

o

o
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7. Cuantas veces come papas

..f. '

„

NUMERO DE VECES

. , , ^ ©.....
Q> O

♦ papas fntas en mucho aceite (estilo
restaurante)
♦ en ensalada de papa con mayonesa
regular

(P

^

* papas fritas en sartiJn

€3

♦ papas hervidas, en caldo u
homeadas

P O R
Dfa Semana

^ ^O

© ® © O

O

O

© @ ® ® ® ® O

O

o

o

® © © ©

© © © © © ©

P O R
NUMERO DE VECES

8. Cuantas veces come polio

.

„,
■'

..............................................................................................................-

Dfa Semana

—

o

o

. ^

♦ polio frito en sarten con pellejo

<o

©©©©©©

o

o

«polio frito en sarten sin pellejo

<?

© © ® ® ® ®

O

O

♦ polio
........ . cocinado en caldo

c5I3

©©©©©© o

o

♦ polio homeado o asado

<L3>

© © © © © ©

o

o
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^

P O R
NUMERO DE VECES

9. Cuantas veces come las siguientes
carries

Dfa Semana

mmmm * ■11..~—

♦ hamhurguesas o hot dogs

€3

© @ ® © © © O

♦ chorizo, tocino, salchichas

C3

© @ ® © © ©

♦ carnes Mas (mortadelaJamon)

O

© © © ® © ©

cC>

© 0 © © © ©

♦ came de res molida regular
(picadillo de res)
grasaCarnedereS0PUerC0C0nlat0dala
♦ came de res o puerco con la grasa
cortada

"

O

o o
o o

•...•:.-i.

o o

©®®©®®00

0? ^

©©©©©© O

O

O

© ® @ ® © © Ws. o

o

«:

♦camedepavomoUda

Frutas, jugos de fruta y bebidas
P O R
NUMERO DE FRUTAS

10. Cuantas piezas medianas de frutas
come:
♦ fruta total (piezas medianas de
fruta)
■'

..

<SI3

Dfa Semana

m
O

©©©©©© O

m

.

.

::

P O R
NUMERO DE VECES

11. Cuantas veces toma las siguientes
bebidas

Dfa Semana

:v

■

o o

» Sunny Delight, Tampico, Kool
Aid, Tang

<0

© © © © © ©

♦ jugo de fmta (manzana, uvas, pina,
naranja)

(P

©©©©©© O

♦ aguafresca (agua de frutas
4
naturales)

<o

©©©©©©

o o

<sz>

©©©©©©

o o

♦ sodas (Coca, Pepsi, Sprit, etc.)
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^

O

Verdures y platillos con verdures
P O R
NUMERO DE VECES

12. Cuantas veces come:
................................................

■

‘

•
'

U

J

Dia Semana

•

’

~~

"

■

\

.

Y

'

‘
'

......................................................................................................'
...........................................................

:

‘

'

"

'

'

’

I

♦ caldo de res con verdura
♦ caldo de polio con verdura

<513

> ca/do de sescado con verdura

C3

®@®©®©o
■

■

......................................................................................................................

o

'

® ® ® ® ® © O

O

P O R
NUMERO DE VECES

13. Cuantas veces come:

• „,,

/

ver;^^^con

^
C3

Dfa Semana

® ® ® ® ® ©
^ dm

♦ zuisado de came molida
(picadillo) con verdura
♦ euisado de polio con verdura

<513

© @ @ © © © O

O

<Q

® ® © ® ® ©

Q

Q

P O R
NUMERO DE VECES

14. Cuantas veces come sopas:
♦ soEgjjeatrgz. con verdutas
♦ sopa de fideos v de pasta con
verduras

Dfa Semana

o o

C3

ffi ® ® ® © ©

<o

© © ® © © © O

O

I 2'Ms
© ® o ® ® © Oil o

O

P O R
NUMERO DE VECES

15. Cuantas veces come

...................................................;' ■

,

'

”

Dfa Semana
~

♦ lenteias con vegetales

<L3

© © © © © ©

♦ earbanzos con vegetales

O

© © © ® © ©
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....................................................................................................................

o o
o o

;

P O R
NUMERO DE VECES

16. Cuantas veces come chile
m1

,
h ii r •
l^^tomatey/ocebollaCpicos

fS—-x
<0

© ® ® ® ® ®
-

♦ chile en vinagre sin tomate y/o
cebolla (jalapeno)_______________

Dfa Semana

..

0 @ (D © ©

rVx’i

go

•g®
© o o
P O R

PUNOS DE VERDURAS

17. Cuantas puhos de verduras come:

Dfa Semana

.......... ...........-...-mm...-

'

* verdura y vegetales TOTAL

<0

ffl @ ® ® ® © O

♦ verdura cruda en ensalda

O

® © ® ® ® ®

. .* yerdura cocida o en caldos

O

® ® ® ® ® © O

<£3

® ® ® ® ® ®

♦ verdura en guisos

o

o o
O

o o

Tortillas, panes, pasta
Por dia
NUMERO DE TORTILLAS

18. Cuantas TORTILLAS
* tortillas dema% por dia

<£3

® ® ® ® © ® ------- .#

♦ tortillas de haring hlanca nor dia

CO

© @ © © ® ©

#

> torm^deMnnadeJrisoinmral

<3

® ® ® © ® ® _

#

© ® © © © ©

#

EOT dia

♦ panes de harina blanca por dia
ggsiil

♦ panes de harina de triso integral
por dia

(” ^
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© © © © © © _

#

Escriba otros alimentos que faltan y que come
frecuentemente
P O R
NUMERO DE VECES

19. Escriba otros alimentos que come
frecuentemente

Dia Semana
■:-

<;<

■

■■'. •' '■

•-••■

€3 © ® ® © ® ©

o

o

© © ® © © ©

o

o

® © ® © O

O

♦

'

"7?::
r^v*1

20.

Este cuestionario es: □ Facil

□ Poco diffcil

21.

Este cuestionario es: □ Corto

□ Mediano

22.

6Que tan ^cil ft16 acordarse de los alimentos que come?
□Facil
□ Poco diffcil
□ Muy diffcil
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□ Muy diffcil
□ Largo

Appendix J: Content of Calories, Total Fat, and Saturated Fat in Foods
Included in the Dietary Habits of Mexican-Americans
Questionnaire
Food Item

Energy
(calories)

Total
Fat
(g)

Saturated
Fat
(g)

211

3.9

1.4

256

7.3

2.2

213

4.1

.7

183

.7

.2

1. How many times do you eat beans
♦ refried beans with lard or shortening?
1 lb. pinto beans dry
2 T shortening
1 T salt
= 8 servings
♦ refried beans with bacon or chorizo?
1 lb. pinto beans dry
1 Toil
6 in pork chorizo
1 T salt
= 8 servings
♦ refried beans with oil?
1 lb. pinto beans dry
2 Toil
1 Tsalt
= 8 servings
♦ beans de la olla?
1 lb. pinto beans dry
1 Tsalt
= 8 servings

206

Fruits
(servings)

Vegetables
(servings)

UNIVERSITY LIBRARY
LOMA LINDA, CALIFORNIA
Food Item

♦ beans prepared with vegetables
(tomatoes, onions, etc.)?

Energy
(calories)

Total
Fat
(g)

Saturated
Fat
(g)

222

4.2

.7

1 lb. pinto beans dry
2 Toil
1 Medium tomato
1 small onion
1 piece jalapeno
IT salt
= 8 servings
2. How many times do you drink milk
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Fruits
(servings)

Vegetables
(servings)

